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`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`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`bBiBb2/ #v +Qr#B`/b M/ KB@
;`iBQM QM #`BM bBx2 BM TQi2MiBH ?Qbib Q7 i?2 +Qr#B`/ UJQHQi?`mb
i2`VX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RRN
eXR _2bmHib Q7 q?2ib?27 MHvb2b BM+Hm/BM; i?2 q?2ib?27 BM/2t
UqV M/ i?2 mM+Q``2+i2/ q?2ib?27 BM/2t UqǶV 7Q` 2H2p2M T?2@
MQivT2b BM +`MBpQ`2bX qǶ ;Bp2b  K2bm`2 Q7 ?Qr bBKBH` i?2
7Q+H ;`QmT `2 BM i?2 ;Bp2M T?2MQivT2X q b?Qrb ?Qr bBKBH` i?2
7Q+H ;`QmT `2 r?2M i?2 +H+mH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M/ +H+mH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/p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t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ii2MiBQM BM .`QbQT?BH
UsB 2i 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H ii2MiBQM ?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i ;Bp2M 72im`2b Q7 i?2 2MpB`QMK2Mi 7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bi- bQ+BH
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b 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K2`Qmb #2M2}ib iQ MBKHb bm+? b T`Qi2+iBQM 7`QK T`2/iQ`b M/ bbBbiM+2 BM
`2`BM; QzbT`BM;X GBpBM; BM  bQ+BH ;`QmT Bb HbQ i?Qm;?i iQ T`2b2Mi  p`B2iv Q7
+Q;MBiBp2 +?HH2M;2b bm+? b MpB;iBM;  ?B2``+?v- F22TBM; i`+F Q7 BMi2`+iBQMb
M/ +QQT2`iBp2 #2?pBQm` Tii2`MbX h?2 bQ+BH BMi2HHB;2M+2 ?vTQi?2bBb bii2b
i?i i?2b2 T`Q#H2Kb `2 bQHp2/ Q` KM;2/ #v ?pBM;  H`;2` #`BM M/ KQ`2
/pM+2/ +Q;MBiBp2 #BHBiB2b iQ HHQr MBKHb iQ +QT2 rBi? BM+`2b2/ +QKT2iBiBQM
7Q` 7QQ/ M/ KiBM;bX h?2 `2Hi2/ bQ+BH #`BM ?vTQi?2bBb ?QH/b i?i i?2 +Qbib Q7
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`2 KM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h?2 bQ+BH BMi2HHB;2M+2 ?vTQi?2bBb rb BMBiBHHv /2p2HQT2/ b M 2tTHMiBQM 7Q`
H`;2 #`BMb BM T`BKi2b- KMv Q7 r?B+? HBp2 BM H`;2 +QKTH2t ;`QmTbX aQ+BH ;`QmT
bBx2 Bb HBKBi2/ BM T`BKi2b #v i?2 `2HiBp2 bBx2 Q7 i?2 M2Q+Q`i2t r?B+? Bb i?Qm;?i
iQ #2 i?2 T`i Q7 i?2 #`BM KQbi BMpQHp2/ rBi? +QKTH2t +Q;MBiBQM U.mM#` RNNk-
Em/Q M/ .mM#` kyyRVX h?2b2 T`BKi2 }M/BM;b ?p2 7Q`K2/ i?2 #bBb Q7 Km+?
Q7 i?2 `2b2`+? BMiQ i?2 bQ+BH #`BM ?vTQi?2bBb M/ bQ+BH BMi2HHB;2M+2 ?vTQi?2bBbX
>Qr2p2`- bBKBH` `2HiBQMb?BTb ?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HbX
KQM;bi }b?2b- +B+?HB/b ?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HHv +QKTH2t bQ+B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pBQm`b U"b?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_Qi? kyR8VX AM bQK2 +b2b- i?2b2 #2?pBQm`b b?Qr bQK2 `2b2K#HM+2 iQ T`BKi2b-
T`iB+mH`Hv Q#b2`piBQMb Q7 bQ+BH H2`MBM; M/ i`/BiBQMb BM  p`B2iv Q7 bT2+B2b
U"b?`v 2i HX kyykVX aQ+BH ;`QmT bBx2 ?b #22M HBMF2/ iQ #`BM bBx2 BM i?2 +B+?HB/
bT2+B2b Q7 GF2 hM;MvBF USQHH2M 2i HX kyydV- bmTTQ`iBM;  bQ+BH BMi2`T`2i@
iBQM Q7 #`BM 2pQHmiBQMX aQK2 bim/B2b Q7 #`BM bBx2 BM +`iBH;BMQmb }b? ?p2 7QmM/
H`;2`- KQ`2 +QKTH2t #`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H bT2+B2b bm+? 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M/
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H 7`B+M HBQM USMi?2` H2QV 2t@
?B#Bi b2t@bT2+B}+ /Bz2`2M+2b BM M2Q+Q`i2t bBx2 i?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`2 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`
USmK +QM+QHQ`V bm;;2biBM;  HBMF #2ir22M bQ+BHBiv M/ #`BM Q`;MBbiBQM U`@
bxMQp M/ aFB kyRkVX AM bmTTQ`i Q7 i?2 bQ+BH #`BM ?vTQi?2bBb- S2`2x@"`#2`B
2i HX UkyydV `;m2/ 7Q`  iB;?i +Q@2pQHmiBQM`v `2HiBQMb?BT #2ir22M bQ+BHBiv M/
`2HiBp2 #`BM bBx2 BM +`MBpQ`MbX >Qr2p2`- /2iBH2/ `2+QMbi`m+iBQMb Q7 HBpBM; M/
2tiBM+i HBM2;2b Q7 +`MBpQ`Mb `2p2H MQ `2HiBQMb?BT #2ir22M bQ+BHBiv M/ #`BM
bBx2 i?`Qm;?Qmi i?2 ?BbiQ`v Q7 *`MBpQ` U6BM`2HHB M/ 6HvMM kyyNVX AM 7+i-
6BM`2HHB M/ 6HvMM UkyyNV /2i2`KBM2/ i?i i?2 `2HiBQMb?BT #2ir22M bQ+BHBiv
M/ #`BM bBx2 BM +`MBpQ`2b Bb HBKBi2/ iQ i?2 *MB/2 7KBHv M/ `2KQpH Q7 i?Bb
HBM2;2 7`QK i?2B` MHvbBb BMpHB/i2b i?2 +HBKb Q7 S2`2x@"`#2B` 2i HX UkyydVX
h?2 +QMb2Mbmb ?QH/b i?i +`Qbb +`MBpQ`- bQ+BH +QKTH2tBiv Bb MQi  `2HB#H2
T`2/B+iQ` Q7 #`BM bBx2 M/- #v BKTHB+iBQM- +Q;MBiBp2 #BHBivX +`Qbb *`MBpQ`-
`2HiBp2Hv H`;2 #`BMb `2 HbQ 7QmM/ BM Kmbi2HQB/b Ur2b2Hb- K`i2Mb- #/;2`b
M/ Qii2`bV- #2`b M/ bQK2 Q7 i?2 bKHH2` +ib- r?B+? HH b?`2 T`2/QKBMMiHv
bQHBi`v HB72bivH2b U6BM`2HHB M/ 6HvMM kyyNVX
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2MB/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TH2 Q7 TQbbB#H2 +QMp2`;2Mi 2pQHmiBQM Q7 bQ+B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M/
+`MBpQ`2bX h?2 ?v2Mb `2 p2`v /Bp2`b2 bQ+BHHv rBi? i?2 `/rQH7 US`Qi2H2b
+`BbiiV #2BM; bQHBi`v M/ i?2 bTQii2/ ?v2M U*`Q+mi +`Q+miV ?pBM; H`;2
bQ+BH ;`QmTb bBKBH` iQ i?Qb2 Q#b2`p2/ BM +2`+QTBi?2+BM2 KQMF2vb U2;X ##QQMbV
U>QH2FKT 2i HX kyyd- kyR8VX h?2 bBKBH`BiB2b #2ir22M bTQii2/ ?v2M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@
#QQM bQ+BH +QKTH2tBiv `2 K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M/ T`Q#H2K bQHpBM; #BHBiv #2ir22M i?2 ;`QmTb U>QH2FKT 2i 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H #`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2M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 H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iBp2 #`BM bBx2 i?M i?2 Qi?2`- H2bb bQ+BHHv +QKTH2t ?v2M bT2+B2b UaF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HX kyRRV M/ i?Bb +Q``2bTQM/b rBi? +TiBp2 bTQii2/ ?v2Mb QmiT2`7Q`KBM; Qi?2`
?v2M bT2+B2b QM TmxxH2@#Qt ibFb U>QH2FKT 2i HX kyR8VX >Qr2p2`- i?2 Tii2`M
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HX kyR8- "2MbQM@K`K 2i HX kyRe- >QH2FKT M/ "2MbQM@K`K kyRdV M/
Bi ?b HbQ #22M `;m2/ i?i 2p2M i?2 bTQii2/ ?v2M `2HB2b QM `2HiBp2Hv bBKTH2
7Q`Kb Q7 bQ+BH H2`MBM; bm+? b 7+BHBiiBQM `i?2` i?M BKBiiBQM 7Q` 2tKTH2- bm;@
;2biBM; i?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Tb i?2 bTQii2/ ?v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H BMi2HHB;2M+2 ?vTQi?2bBb 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H
#`BM ?vTQi?2bBb `2 MQi /B`2+iHv +QM+2`M2/ rBi? ;`QmT bBx2 #mi `i?2` rBi? i?2
+QKTH2tBiv Q7 bQ+BH HBpBM;X h?2 +QKTH2tBiv Q7 T`BKi2 ;`QmTb Bb  bm#D2+i Q7
bB;MB}+Mi bim/v rBi? +QMbB/2`#H2 p`B2iv i?`Qm;?Qmi i?2 +H/2 UEbT2` M/
oQ2HFH kyyNV M/ i?2 mM/2`HvBM; bbmKTiBQM i?i H`;2` bQ+BH ;`QmT bBx2b BKTHv
 KQ`2 +QKTH2t bQ+BH HB72bivH2 ?b #22M [m2biBQM2/ U"2`;KM M/ "22?M2` kyR8VX
aQK2 2zQ`ib ?p2 #22M K/2 iQ bim/v bQ+BH M2irQ`F /vMKB+b M/ i?2 `2bmHib
`2 H2bb +H2`X G2?KMM M/ .mM#` UkyyNV mb2/ M2irQ`F +Q?2bBQM M/ 7QmM/
i?i BM T`BKi2b rBi? H`;2` M2Q+Q`i2t `iBQb Ui?2 bBx2 Q7 i?2 M2Q+Q`i2t `2HiBp2 iQ
i?2 `2bi Q7 i?2 #`BMV- 72KH2b i2M/ iQ HBp2 BM 7`;K2Mi2/- bKHH2` ;`QQKBM; +HMbX
h?2v HbQ 7QmM/ i?i `2KQpH Q7 i?2 +2Mi`H };m`2 BM  bQ+BH M2irQ`F +mb2/ i?2
;`QmT iQ +QHHTb2- bm;;2biBM; i?i ?B;?Hv 7`;K2Mi2/ bQ+BH bvbi2Kb- HbQ FMQrM
b }bbBQM@7mbBQM ;`QmTb- M/ KBMiBMBM; bQ+BH +Q?2bBQM /`Qp2 i?2 2pQHmiBQM Q7
/pM+2/ BMi2HHB;2M+2 Q7 T`BKi2b `i?2` i?M bBKTHv i?2 BM+`2b2 BM i?2 bBx2 Q7
i?2 ;`QmTX
h?2 bbmKTiBQM i?i H`;2` bQ+BH ;`QmTb `2 KQ`2 +QKTH2t b22Kb iQ ?QH/ rBi?BM
T`BKi2b #mi MQi M2+2bb`BHv r?2M r2 +QMbB/2` Qi?2` HBM2;2b bm+? b }b?2b- mM@
;mHi2b M/ #B`/b r?B+? Q++bBQMHHv ;i?2` BM b+?QQHb- ?2`/b Q` ~Q+Fb MmK#2`BM;
BM i?2 i?QmbM/b Q` KQ`2X h?2b2 p2`v H`;2 ;`QmTb `2 MQi Hrvb +QKTH2t b
BM/BpB/mHb rBHH ivTB+HHv MQi 2M;;2 BM +QKTH2t BMi2`+iBQMbX AM #B`/b- ;`QmT bBx2
b?Qrb MQ `2HiBQMb?BT iQ 7Q`2#`BM bBx2 U"2m+?KT M/ 62`MM/2x@Cm`B+B+ kyy9VX
>Qr2p2`- 1K2`v M/ +QHH2;m2b UkyydV MQi2 i?i #B`/b rBi? HQM;@i2`K TB` #QM/b
i2M/ iQ ?p2 i?2 H`;2bi #`BMb- TQbbB#Hv bmTTQ`iBM; i?2 bQ+BH #`BM ?vTQi?2bBbX
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M
T`BKi2 ;`QmTb- bm;;2bib i?i Bi Bb i?2 +Q;MBiBp2 +?HH2M;2b Q7 7Q`KBM; M/ KBM@
iBMBM; HQM;@i2`K #QM/b i?i /`Qp2 i?2 2pQHmiBQM Q7 +Q;MBiBp2 #BHBiB2b BM #B`/bX
>Qr2p2`- Qi?2` 7+iQ`b BM~m2M+BM; BMi2HHB;2M+2 ?p2 HbQ #22M B/2MiB}2/ BM+Hm/BM;
2MpB`QMK2MiH p`B#BHBiv UavQH 2i HX kyReV- 2+QHQ;B+H ;2M2`HBbK UPp2`BM;iQM
2i HX kyRRV M/  `2bB/2Mi HB72bivH2 b QTTQb2/ iQ KB;`Mi UaQH 2i HX kyy8VX
 r2Hi? Q7 +QKT`iBp2 MHvb2b Q7 #`BM 2pQHmiBQM BM #ib ?b `2p2H2/  +QKTH2t
TB+im`2X PM2 bm+? MHvbBb /2KQMbi`i2/ i?i KQMQ;KQmb #i bT2+B2b ?p2 i?2
H`;2bi #`BMb rBi? TQHv;vMQmb bT2+B2b HbQ ?pBM; `2HiBp2Hv H`;2 #`BMb #mi
T`QKBb+mQmb bT2+B2b ?p2 `2HiBp2Hv bKHH #`BMb USBiMB+F 2i HX kyyeVX aBKBH`
`2bmHib BM #B`/b ?p2 #22M mb2/ iQ `;m2 BM 7pQm` Q7 i?2 bQ+BH #`BM ?vTQi?2bBb
Ua?mHix- aX M/ .mM#` kyRyV #mi SBiMB+F 2i HX UkyyeV bm;;2bi i?i Ki2 }/2HBiv
BM #ib M/ ?B;? `2HiBp2 #`BM bBx2 `2 #Qi? i?2 T`Q/m+i Q7 M 2pQHmiBQM`v i`/2@
Qz #2ir22M #`BM bBx2 M/ i2bi2b bBx2 M/ i?mb i?2 +Q``2HiBQM #2ir22M #`BM bBx2
M/ KiBM; bvbi2K Bb  #v@T`Q/m+i Q7 b2tmH b2H2+iBQMX h?Bb b+2M`BQ T`2b2Mib 
TQbbB#H2 +QM7QmM/BM; 7+iQ` BM i?2 bim/v Q7 bQ+BHBiv M/ #`BM bBx2 M/ +bib /Qm#i
QM bQK2 BMi2`T`2iiBQMb Q7 HBMFb #2ir22M KiBM; bvbi2K M/ #`BM bBx2X h?2`2 Bb
bQK2 /2#i2 +QM+2`MBM; i?2b2 `2bmHib b a?mHix M/ .mM#` UkyydV bb2`i i?i BM
7+i- i?2 KiBM; bvbi2K@#`BM bBx2 `2HiBQMb?BT Bb  /B`2+i +mbH `2HiBQMb?BT M/
i?i i?2 +Q``2HiBQM #2ir22M #`BM bBx2 M/ i2bi2b bBx2 Bb  #v@T`Q/m+i Q7 #Qi?
i`Bib #2BM; +HQb2Hv `2Hi2/ iQ KiBM; bvbi2KX aBKBH`Hv 2[mBpQ+H 2pB/2M+2 +QK2b
7`QK mM;mHi2b r?2`2 ;`2;`BQmb bT2+B2b ?p2 #22M b?QrM iQ ?p2 H`;2` #`BMb
US2`2x@"`#2`B M/ :Q`/QM kyy8V #mi Qi?2` bim/B2b ?p2 b?QrM i?i #`BM bBx2
+M #2 T`2/B+i2/ #v #Qi? KiBM; bvbi2K M/ 2+QHQ;B+H 7+iQ`b bm+? b ?#Bii
mb2 Ua?mHix M/ .mM#` kyyeVX
P#b2`piBQMb Q7 #2?pBQm`H +QKTH2tBiv BM ?vK2MQTi2`Mb U#22b- Mib M/ rbTbV
+QmH/ #2 bbmK2/ iQ bmTTQ`i i?2 bQ+BH #`BM ?vTQi?2bBb #2+mb2 i?2b2 MBKHb
HBp2 BM bQK2 Q7 i?2 KQbi +QKTH2t bQ+BH ;`QmTBM;b Q7 HHX >Qr2p2`- 6``Bb M/
a+?mHK2Bbi2` UkyRRV i2bi2/ i?2 bQ+BH #`BM ?vTQi?2bBb BM ?vK2MQTi2`Mb M/
k8
7QmM/ i?i  T`bBiQB/ HB72 ?BbiQ`v `i?2` i?M  bQ+BH HB72 ?BbiQ`v Bb bbQ+Bi2/
rBi? H`;2- +QKTH2t Kmb?`QQK #Q/B2bX h?Bb H2/b iQ i?2B` BMi2`T`2iiBQM i?i i?2
+Q;MBiBp2 /2KM/b Q7 HQ+iBM;  ?Qbi /`Qp2 i?2 2MH`;2K2Mi Q7 i?2 Kmb?`QQK #Q/v
BM i?Bb HBM2;2- TQbbB#Hv b2`pBM; b  T`2@/TiiBQM 7Q` i?2 bm#b2[m2Mi 2pQHmiBQM
Q7 bQ+BH HBpBM; U6``Bb M/ a+?mHK2Bbi2` kyRRVX
M 2ti2MbBQM Q7 i?2 bQ+BH #`BM ?vTQi?2bBb Bb i?2 +mHim`H BMi2HHB;2M+2 ?vTQi?2bBb
UoM a+?BF M/ "m`F`i kyRRVX lM/2` i?Bb ?vTQi?2bBb i?2 b2H2+iBp2 /pMi;2b
Q7 bQ+BH H2`MBM;- bm+? b i?2 `TB/ bT`2/ Q7 MQp2H bQHmiBQMb #2ir22M BM/BpB/m@
Hb- /`Bp2 BM+`2b2b BM #2?pBQm`H ~2tB#BHBiv M/ ;2M2`H +Q;MBiBp2 #BHBivX h?mb
MQM@bQ+BH +Q;MBiBp2 bFBHHb bm+? b iQQH mb2 +QmH/ #2  +QMb2[m2M+2 Q7 ;2M2`H BM@
+`2b2b BM BMi2HH2+imH #BHBiB2b #`Qm;?i #Qmi #v bQ+BH HBpBM;- T`iB+mH`Hv i?2
bQ+BH H2`MBM; bT2+i Q7 ;`QmT HBpBM; r?B+? Bb i?2 mM/2`HvBM; K2+?MBbK Q7 +mH@
im`2X 1pB/2M+2 BM 7pQm` Q7 i?Bb ?vTQi?2bBb +QK2b 7`QK _2/2` M/ +QHH2;m2b
UkyRRV r?Q mb2/ Q#b2`piBQMb Q7 T`BKi2 #2?pBQm` `2TQ`i2/ BM i?2 HBi2`im`2 M/
B/2MiB}2/  ;2M2`H BMi2HHB;2M+2 7+iQ` rBi? bQ+BH- 2+QHQ;B+H M/ i2+?MB+H BMi2HHB@
;2M+2 p2`v +HQb2Hv +Q``2Hi2/X
h?2 Q#b2`piBQM i?i T`BKi2 BMi2HHB;2M+2 Bb MQi KQ/mH` #mi BMbi2/ +QMiBMb 
KBt Q7 bQ+BH M/ i2+?MB+H bFBHHb ?b HbQ #22M /pM+2/ b 2pB/2M+2 ;BMbi i?2
bQ+BH #`BM ?vTQi?2bBbX "b2/ QM bi`QM; +Q``2HiBQMb #2ir22M +2`2#2HHmK bBx2 M/
2ti`+iBp2 7Q`;BM; M/ iQQH mb2 #mi MQi ;`QmT bBx2- "`iQM UkyRkV T`QTQb2b i?2
2K#Q/B2/ +Q;MBiBQM i?2Q`v Q7 T`BKi2 #`BM 2pQHmiBQMX h?Bb ?vTQi?2bBb T`QTQb2b
i?i 2+QHQ;B+H T`2bbm`2b /`Qp2 i?2 2pQHmiBQM Q7 +QKTH2t i2+?MB+H bFBHHb BM T`HH2H
iQ i?2 2bi#HBb?2/ B/2 i?i bQ+BH 7+iQ`b /`Qp2 2pQHmiBQM Q7 bQ+BH +Q;MBiBQM BM i?2
M2Q+Q`i2tX >Qr2p2`- mM/2` i?Bb 2pQHmiBQM`v b+2M`BQ- r2 KB;?i 2tT2+i  /2;`22
Q7 KQ/mH`Biv BM T`BKi2 +Q;MBiBQM rBi? i?2 T`2@7`QMiH +Q`i2t b i?2 b2i Q7 bQ+BH
+Q;MBiBQM M/ i?2 +2`2#2HHmK b i?2 T`BM+BTH +QKTQM2Mi Q7 i2+?MB+H +Q;MBiBQMX
h?Bb b22Kb iQ #2 +QMi`/B+i2/ #v _2/2`Ƕb UkyRRV ;2M2`H BMi2HHB;2M+2 7+iQ` r?B+?
Bb +HQb2Hv +Q``2Hi2/ iQ i?2 M2Q+Q`i2t `iBQ M/ BM+Hm/2b #Qi? 2ti`+iBp2 7Q`;BM;
M/ iQQH mb2X AM 7+i- i?2 +2`2#2HHmK ?b #22M HBMF2/ iQ M2bi +QKTH2tBiv BM #B`/b
ke
U>HH 2i HX kyRjV M/ rBi?BM KKKHb- i?2 H`;2bi +2`2#2HHmKb `2HiBp2 iQ #Q/v
bBx2 #2HQM; iQ 2H2T?Mib M/ Q/QMiQ+2i2b r?B+? `2 i?Qm;?i iQ #2 KQM;bi i?2
KQbi BMi2HHB;2Mi KKKHb #2?BM/ bQK2 T`BKi2b UJb2FQ 2i HX kyRkV- Hi?Qm;?
i?Bb Bb /2#i2/ UJM;2` kyRj- >`i 2i HX kyy3VX 6m`i?2`KQ`2- BM ?mKMb M/
Qi?2` ;`2i T2b- i?2 +2`2#2HHmK +QMiBMb 7Qm` iBK2b i?2 M2m`QMb Q7 i?2 M2Q+Q`i2t
M/ ?b 2tTM/2/ +QMbB/2`#Hv KQ`2 `TB/Hv i?M i?2 M2Q+Q`i2t BM i?2 2pQHmiBQM
Q7 i?2 T2 HBM2;2 U"`iQM M/ o2M/BiiB kyR9VX h?2b2 Q#b2`piBQMb +?HH2M;2 M
2t+HmbBp2Hv bQ+BH BMi2`T`2iiBQM Q7 T`BKi2 +Q;MBiBQMX
RX9Xk 1+QHQ;B+H /`Bp2`b Q7 i?2 2pQHmiBQM Q7 BMi2HHB;2M+2
1+QHQ;B+H 2tTHMiBQMb 7Q` H`;2 #`BMb M/ +QKTH2t +Q;MBiBQM `2 p`B2/ M/
?p2 ii`B#mi2/ Q#b2`p2/ Tii2`Mb Q7 p`BiBQM BM #`BM bBx2 iQ KMv 7+iQ`bX h?2
2tT2MbBp2 iBbbm2 ?vTQi?2bBb bii2b i?i #`BM iBbbm2 Bb K2i#QHB+HHv p2`v 2tT2M@
bBp2 iQ KBMiBM M/ 2pQHmiBQM`v +?M;2b BM /B2i Kmbi Q++m` iQ HHQr i?2 2t@
TMbBQM Q7 i?2 #`BM BM ?QKBMBMb UB2HHQ M/ q?22H2` RNN8VX aim/B2b Q7 /B2i BM
T`BKi2b M/ bKHH KKKHb ?p2 7QmM/ i?i 7QHBpQ`2b ?p2 bKHH2` #`BMb i?M
;2M2`HBbib U>`p2v 2i HX RN3yV #mi 7m`i?2` rQ`F b?Qr2/ i?i /B2i`v [mHBiv-
M BM/2t +H+mHi2/ 7`QK i?2 `2HiBp2 +QKTQM2Mib Q7 2+? bT2+B2bǶ /B2i- /Q2b MQi
++QmMi 7Q` p`BiBQM BM `2HiBp2 #`BM bBx2 BM THiv``?BM2 T`BKi2b UHH2M M/ Ev
kyRkVX >Qr2p2`- `2+2Mi rQ`F BM T`BKi2b b?Qrb i?i #`BM bBx2 Bb T`2/B+i2/ #v
/B2i `i?2` i?M bQ+BHBiv- rBi? 7`m;BpQ`Qmb bT2+B2b ?pBM; H`;2` #`BMb i?M 7Q@
HBpQ`Qmb bT2+B2b U.2*bB2M 2i HX kyRdV b22KBM;Hv +QMi`/B+iBM; T`2pBQmb }M/BM;bX
.2*bB2M M/ +QHH2;m2b UkyRdV mb2  H`;2` bKTH2 Q7 bT2+B2b M/ KQ/2`M biiBb@
iB+H K2i?Q/b- bm;;2biBM; i?2B` bim/v ?b ;`2i2` biiBbiB+H TQr2` i?M T`2pBQmb
bMHH2` bim/B2bX >Qr2p2`- 7m`i?2` BMp2biB;iBQM Bb `2[mB`2/ BMiQ TQi2MiBH +mbH
`2HiBQMb?BTb #2ir22M /B2i M/ #`BM bBx2X
"`BM bBx2 BM T?viQT?;Qmb UTHMifb22/f7`mBi 2iBM;V #ib Bb H`;2` i?M BM M@
BKHBpQ`Qmb U~2b?fBMb2+i 2iBM;V #ib U1Bb2M#2`; M/ qBHbQM RNd3V r?B+? ;Q2b
;BMbi i?2 2tT2+iiBQM i?i ?B;? 2M2`;v /B2ib `2 M22/2/ iQ bmTTQ`i H`;2 #`BMb
kd
U>`p2v 2i HX RN3yVX h?2 H`;2` #`BMb Q7 T?viQT?;Qmb #ib ?p2 #22M `;m2/ iQ
#2 i?2 `2bmHi Q7 i?2 +QKTH2tBiv Q7 i?2 7Q`;BM; ?#Bii- r?B+? 7Q` #ib 7Q`;BM; BM
/2Mb2 p2;2iiBQM T`QpB/2b Km+? ;`2i2` b2MbQ`v +?HH2M;2b Ua} M/ .2+?KMM
kyy8VX h?2b2 }M/BM;b rQmH/ bm;;2bi  bi`QM; BM~m2M+2 Q7 2+QHQ;v KQ`2 ;2M2`HHv-
`i?2` i?M bBKTHv i?2 2M2`;2iB+b Q7 /B2ib- QM i?2 2pQHmiBQM Q7 #`BM bBx2 BM #ibX
h?mb- /2bTBi2 i?2 BMimBiBp2 TT2H Q7 i?2 2tT2MbBp2 iBbbm2 ?vTQi?2bBb- /B2i HQM2
TT2`b BMbm{+B2Mi iQ 2tTHBM i?2 p`BiBQM BM #`BM bBx2X
J2HBM M/ +QHH2;m2b UkyR9V T`QpB/2 2pB/2M+2 BM 7pQm` Q7 i?2 ?vTQi?2bBb i?i b2@
bQMHBiv BM 7Q`;BM; /2KM/b- bT2+B}+HHv i?2 b2bQMH /2T2M/2M+2 QM 2ti`+iBp2
7Q`;BM; r?B+? `2[mB`2b ++2bbBM; 7QQ/ 2K#2//2/ rBi?BM  bm#bi`i2 r?B+? Kv
`2[mB`2 iQQH mb2 Q` THMMBM; Q7 #2?pBQm`- ?p2 b2H2+i2/ 7Q` BM+`2b2/ ǳb2MbQ`B@
KQiQ`Ǵ BMi2HHB;2M+2 BM T`BKi2bX ai`QM; b2bQMH ~m+imiBQMb BM 7QQ/ #mM/M+2
`2[mB`2 i?2 #BHBiv iQ `2bTQM/ ~2tB#Hv M/ i?mb `2 `;m2/ iQ 2tTHBM i?2 Q#b2`p2/
BMbiM+2b Q7 iQQH mb2 M/ BMMQpiBp2 T`Q#H2K bQHpBM; BM T`BKi2bX aBKBH`Hv BM
#B`/b- avQH 2i HX UkyReV MHvb2/ Qp2` Rkyy bT2+B2b M/ 7QmM/ i?i bT2+B2b rBi?
H`;2` #`BMb `2 KQ`2 HBF2Hv iQ Q++m` BM b2bQMHHv p`vBM; ?#Biib- bm;;2biBM;
i?i H`;2` #`BMb +QM72`  b2H2+iBp2 /pMi;2 BM 2MBpB`QMK2Mib bm#b2[m2Mi iQ
7`2[m2Mi M/ TQbbB#Hv mMT`2/B+i#H2 +?M;2bX
AM +2i+2- Bi ?b #22M bm;;2bi2/ i?i i?2 `2HiBp2Hv H`;2 #`BMb Q7 Q/QMiQ+2i2b
UiQQi?2/ r?H2bV Bb +HQb2Hv `2Hi2/ iQ i?2B` b2MbQ`v 2+QHQ;v UC2`BbQM RN3eVX P/QM@
iQ+2i2 +2i+2Mb HH 2+?QHQ+i2- b /B/ HH FMQrM 7QbbBH Q/QMiQ+2i2b #mi KvbiB+2i2
r?H2b U#H22M r?H2bV- M/ Qi?2` [miB+ KKKHb bm+? b TBMMBT2/b Ub2Hb
M/ rH`mb2bV- /Q MQiX h?2 T`Q+2bbBM; /2KM/b Q7 2+?QHQ+iBQM +QmH/ #2 `;m2/
iQ 2tTHBM i?2 ?B;? /2;`22 Q7 2M+2T?HBbiBQM Q#b2`p2/ BM Q/QMiQ+2i2b +QKT`2/
iQ KvbiB+2i2bX >Qr2p2`- Bi ?b #22M TQBMi2/ Qmi i?i Qi?2` 2+?QHQ+iBM; MBKHb
bm+? b #ib `2 MQi ?B;?Hv 2M+2T?HBb2/ UJ`BMQ kyydV M/ i?2`27Q`2 2+?QHQ+iBQM
#v Bib2H7 /Q2b MQi 2tTHBM i?2 H`;2 #`BMb Q7 bQK2 +2i+2MbX MQi?2` ?vTQi?2@
bBb T`QTQb2b i?i HBpBM; BM +QH/ ri2` ?b /`Bp2M i?2 2pQHmiBQM Q7 H`;2 #`BMb BM
+2i+2Mb M/ H`;2 #`BMb BM i?2b2 bT2+B2b ?p2 MQ `2HiBQM iQ +Q;MBiBp2 #BHBiB2b
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i HH UJM;2` kyyeVX h?2 bQ@+HH2/ i?2`KQ;2M2bBb ?vTQi?2bBb bii2b i?i i?2 i?2`@
KH +?HH2M;2b Q7 HBpBM; BM +QH/ ri2`b +M BM T`i #2 bQHp2/ #v 2tTM/BM; i?2
T`QTQ`iBQM Q7 i?2`KQ;2MB+ ;HBH +2HHb BM i?2 #`BM M/ i?mb ;2M2`iBM; KQ`2 ?2i
7`QK i?2 #`BM rBi?Qmi M2+2bb`BHv BM+`2bBM; +Q;MBiBp2 7mM+iBQMX h?Bb ?vTQi?2bBb
?b #22M ?2pBHv +`BiB+Bb2/ 7Q` i?2 /BbKBbbH Q7 +2i+2M bT2+B2b b MQi 2t?B#BiBM;
/pM+2/ +Q;MBiBQM /2bTBi2 #2?pBQm`H Q#b2`piBQMb iQ i?2 +QMi``v UJ`BMQ 2i
HX kyy3V Hi?Qm;? i?2b2 Q#b2`piBQMb `2 i?2Kb2Hp2b i?2 bm#D2+i Q7 +QMbB/2`#H2
/2#i2 UJM;2` kyRjVX
 KQ`2 ;2M2`H ?vTQi?2bBb Bb i?2 +Q;MBiBp2 #mz2`BM; ?vTQi?2bBb r?B+? T`QTQb2b
i?i ?pBM;  H`;2 #`BM ;Bp2b M Q`;MBbK i?2 #BHBiv iQ `2bTQM/ ~2tB#Hv BM
i?2 7+2 Q7 MQp2H- mMT`2/B+i#H2 +?HH2M;2b TQb2/ #v i?2 2MpB`QMK2Mi UaQH kyyNVX
i }`bi ;HM+2- i?2 +Q;MBiBp2 #mz2` ?vTQi?2bBb Kv TT2` iQ #2  p2`v #`Q/
?vTQi?2bBb TTHB+#H2 iQ HKQbi Mv MBKH rBi?  H`;2 #`BM BM HKQbi Mv
bBimiBQMX AM 7+i- i?2 ?vTQi?2bBb KF2b  +H2`- i2bi#H2 T`2/B+iBQMX h?2 F2v
T`2/B+iBQM Q7 i?Bb ?vTQi?2bBb Bb i?i /pM+2/ +Q;MBiBp2 #BHBiB2b ?p2 bB;MB}+Mi
bm`pBpH pHm2 M/ i?Bb ?b #22M b?QrM BM #B`/b r?2`2 i?2 #2?pBQm`H ~2tB#BHBiv Q7
 bT2+B2b T`2/B+ib i?2 bm++2bb Q7 BMpbBQM UaQH M/ G272#p`2 kyyyVX 6m`i?2` bmTTQ`i
7Q` i?Bb B/2 +QK2b 7`QK i?2 7+i i?i H`;2 #`BM2/ MBKHb ?p2 ;`2i2` HQM;2pBiv
U:QMxH2x@G;Qb 2i HX kyRyVX q?2M T`2b2Mi2/ rBi?  KQ/2H T`2/iQ`- 72KH2
;mTTB2b USQ2+BHB `2iB+mHiV rBi? H`;2 #`BMb 2pHmi2 i?2 `BbF M/ ?#Bimi2
7bi2` i?M i?Qb2 rBi? bKHH #`BMb U"BDH 2i HX kyR8V bm;;2biBM; i?i  ;2M2`H
+Q;MBiBp2 #BHBiv Bb M BKTQ`iMi 7+iQ` BM MiB@T`2/iQ` #2?pBQm`H `2bTQMb2bX
1pB/2M+2 BM bmTTQ`i Q7 i?2 +Q;MBiBp2 #mz2` ?vTQi?2bBb +M 2p2M #2 7QmM/ BM
T`BKi2b- 7K2/ 7Q` i?2B` bQ+BH BMi2HHB;2M+2X  bim/v Q7 +i``?BM2 T`BKi2b
b?Qr2/ i?i bT2+B2b rBi? H`;2 `2HiBp2 #`BM bBx2b 2tT2`B2M+2/ H2bb b2bQMHBiv BM
i?2B` /B2i`v BMiF2 i?M bT2+B2b BM bBKBH`Hv b2bQMH ?#Biib rBi? bKHH2` #`BMb
bm;;2biBM; i?i +Q;MBiBp2 #mz2`BM; HHQr2/ i?2b2 T`BKi2b iQ /Dmbi iQ +?M;BM;
7QQ/ pBH#BHBiv M/ KBMiBM i?2B` 2M2`;2iB+ BMiF2 UoM qQ2`/2M 2i HX kyRkVX
AM K`bmTBH KKKHb- MHvbBb Q7 #`BM bBx2b +`Qbb i?2 ;`QmT `2p2H2/ i?i
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bT2+B2b HBpBM; BM i?2 `2HiBp2Hv b2bQMH 2MpB`QMK2Mi Q7 L2r :mBM2 ?p2 H`;2`
#`BMb Uq2Bb#2+F2` 2i HX kyR8VX h?2 `2/m+2/ Mmi`BiBQMH T`2bbm`2 QM i?2b2 MB@
KHb Bb i?Qm;?i iQ #2  7+iQ` HHQrBM; i?2 /2p2HQTK2Mi Q7 H`;2 #`BMbX h?2 +Q``2@
HiBQM #2ir22M #`BM bBx2 M/ HBii2` bBx2 BM K`bmTBHb Uq2Bb#2+F2` M/ :QbrKB
kyRyV Bb HbQ iF2M BMiQ ++QmMi BM ?vTQi?2b2b Q7 K`bmTBH #`BM 2pQHmiBQM M/
H2/b `2b2`+?2`b iQ +QM+Hm/2 i?i K`bmTBHb HBpBM; BM 2MpB`QMK2Mib rBi? `2HB#H2
7QQ/ bQm`+2b BMp2bi KQ`2 BM H+iiBQM r?B+? HHQrb i?2 #`BMb Q7 i?2 vQmM; iQ
;`Qr H`;2`X *`m+BHHv- MQ 2pB/2M+2 ?b #22M 7QmM/ 7Q` Mv #2?pBQm`H /`BpBM;
7Q`+2 7Q` i?2 2pQHmiBQM Q7 H`;2 #`BMb BM K`bmTBHb Uq2Bb#2+F2` 2i HX kyR8VX
h?Bb biM/b BM bi`F +QMi`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iBQM BM `2HiBp2 #`BM bBx2
/Q2b T`2/B+i T2`7Q`KM+2 QM +Q;MBiBp2 i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iiBM2/ 7`QK bim/vBM; #`BM bBx2X >Qr2p2`- Bi b?QmH/ #2 MQi2/
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b 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`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M/ 2Hb2r?2`2X Hi?Qm;? i?2 +Q;MBiBp2 #mz2`@
BM; ?vTQi?2bBb ;Bp2b 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/p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/p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#BHBiB2b BM /Bz2`2Mi HBM2;2bX
h?2`27Q`2- i?2 +Q;MBiBp2 #mz2`BM; ?vTQi?2bBb /Q2b MQi bi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i bm``QmM/ i?2 `2+2Mi 2tTMbBQM Q7 +QKT`iBp2 bim/@
B2bX A HbQ /2iBH i?2 T?vHQ;2M2iB+HHv BM7Q`K2/ bi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i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/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M 2tBbiBM; bT2+B2b Q` 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b 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HX RNN8VX b KQ`2
/i #2+K2 p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i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i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mb2 2+? bT2+B2b
Bb  T`Q/m+i Q7 2pQHmiBQM 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 p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i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iBQMb?BTX Hi2`MiBp2Hv- M/ Km+? KQ`2
+QKKQMHv- T?2MQivTB+ bBKBH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++QmMiX JMv K2i?Q/b ?p2 #22M /2p2HQT2/ i?i mb2 T?vHQ;2MB2b BM p`BQmb rvb
iQ +QMi`QH 7Q` i?Bb 2z2+iX h?2 K2i?Q/b 2KTHQv2/ BM i?Bb i?2bBb rBHH #2 `2pB2r2/
BM KQ`2 /2iBH BM i?2 ǵJ2i?Q/bǶ b2+iBQM Q7 i?Bb +?Ti2`X AM ;2M2`H- i?2b2 K2i?Q/b
mb2 T?vHQ;2M2iB+ /i iQ +Q``2+i i?2 MHvbBb 7Q` i?2 biiBbiB+H MQM@BM/2T2M/2M+2
Q7 /i TQBMibX h?Bb +M iF2  p`B2iv Q7 7Q`KbX AM `2+QMbi`m+iBQM #b2/ K2i?Q/b-
i?2 T?vHQ;2Mv Bb mb2/ b  #+F#QM2 mTQM r?B+? i?2 ?BbiQ`v Q7  i`Bi Bb KTT2/
Qp2` iBK2X Hi2`MiBp2Hv- BM  T?vHQ;2M2iB+ `2;`2bbBQM 7Q` 2tKTH2- i?2 bi`m+im`2
je
Q7 i?2 T?vHQ;2Mv Bb i`Mb7Q`K2/ BMiQ  +Qp`BM+2 Ki`Bt M/ BM+Q`TQ`i2/ BMiQ
i?2 biiBbiB+H KQ/2H b M 2``Q` i2`K U:`72M RN3NVX
kXj *QKT`iBp2 /i
h?2 /2p2HQTK2Mi Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ +QKT`iBp2 MHvbBb K2i?Q/b ?b
T`Q+22/2/ `TB/Hv Qp2` `2+2Mi /2+/2b M/ i?Bb ?b `2bmHi2/ BM  r2Hi? Q7 +QKT`@
iBp2 bim/B2b #2BM; Tm#HBb?2/X 6Q` 2tKTH2- >2Hv M/ _Qr2 UkyydV T`2b2Mi  HBbi
Q7 89 +QKT`iBp2 bim/B2b i?i ?p2 HQQF2/ 7Q` 2pB/2M+2 Q7 +Q``2HiBQMb #2ir22M
#`BM bBx2 M/ #2?pBQm`H +QKTH2tBiv BM KKKHb M/ #B`/b HQM2 #2ir22M RNNe
M/ kyyeX h?2 rB/2bT`2/ /QTiBQM Q7 T?vHQ;2M2iB+ +QKT`iBp2 K2i?Q/b Qp2`
i`/BiBQMH biiBbiB+H MHvb2b Bb 2M+Qm`;BM; M/ /2KQMbi`i2b rB/2bT`2/ ;`22@
K2Mi QM i?2 M22/ 7Q` biiBbiB+H `B;Q`X aBKBH`Hv- i?2 2tTMbBQM Q7 +QKT`iBp2
bim/B2b ?b T`Q/m+2/  H`;2 KQmMi Q7 +QKT`iBp2 /i +Qp2`BM;  ;`2i /2H
Q7 BM7Q`KiBQM QM  pbi MmK#2` Q7 bT2+B2bX
>pBM;  H`;2 KQmMi Q7 /i pBH#H2 BM i?2 HBi2`im`2 2M#H2b `2b2`+?2`b iQ
bim/v  ;`2i KMv BMi2`2biBM; [m2biBQMbX >Qr2p2`- i?2 bmBi#BHBiv M/ ++m`+v
Q7 i?2 /i Bb M BKTQ`iMi Bbbm2 i?i Bb MQi Hrvb 7mHHv //`2bb2/X "Q``B2b M/
+QHH2;m2b UkyReV /2iBH  MmK#2` Q7 +QM+2`Mb i?i `2b2`+?2`b b?QmH/ #2 r`2 Q7
r?2M bb2K#HBM; +QKT`iBp2 /i#b2bX 6Q` 2tKTH2- Bi Bb `2bQM#H2 iQ bbmK2
i?i i?2 mi?Q`UbV Q7  ;Bp2M +QKT`iBp2 bim/v rBHH MQi Hrvb #2 2tT2`ib BM 2p2`v
bT2+B2b mM/2` bim/v M/ bQ 2``QM2Qmb /i TQBMib i?i KB;?i #2 `2+Q;MBb2/ M/
/Bb+`/2/ #v 2tT2`ib BM  T`iB+mH` bT2+B2b Q` i`Bi- Kv #2 ++2Ti2/X .i i?i
?b #22M ;i?2`2/ mbBM; /Bz2`2Mi K2i?Q/QHQ;B2b Kv MQi Hrvb #2 +QKT`#H2
Q` /i ;i?2`2/ 7`QK  bKHH bKTH2 bBx2 Kv MQi ++m`i2Hv `2T`2b2Mi  bT2+B2b-
+biBM; /Qm#i QM i?2 +QM+HmbBQMb Q7  bim/vX
qBi? i?2b2 +QM+2`Mb Qp2` /i bmBi#BHBiv M/ ++m`+v BM KBM/- "Q``B2b 2i HX
UkyReV T`QTQb2 7Qm` ǵ;mB/BM; T`BM+BTH2bǶ r?B+? `2 /2bB;M2/ iQ BKT`Qp2 i?2 [mH@
Biv Q7 +QKT`iBp2 /i b2ibX h?2 }`bi Q7 i?2b2 T`BM+BTH2b bii2b i?i `2b2`+?2`b
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Kmbi BM+Hm/2 2tTHB+Bi /2}MBiBQMb 7Q` 2+? p`B#H2 +QHH2+i2/ M/ /2b+`BTiBQMb Q7
i?2 K2i?Q/b mb2/ iQ +QHH2+i i?2 Q`B;BMH /iX h?Bb rBHH B/2 MQi QMHv i?2 BM@
i2`T`2iiBQM Q7 i?2 bim/v #2BM; T2`7Q`K2/- #mi HbQ Mv 7mim`2 `2b2`+?2`b mbBM;
i?2 bK2 /i iQ bb2bb i?2 bmBi#BHBiv Q7 i?2 /i 7Q` i?2B` bim/vX h?2 b2+QM/
T`BM+BTH2 BMpQHp2b BM+Hm/BM; K2i/i rBi? 2+? /imKX h?Bb Kv iF2 i?2 7Q`K
Q7 /2iBHb bm+? b bKTH2 bBx2 Q` ;2Q;`T?B+ +QQ`/BMi2b r?2`2 2+? /imK rb
`2+Q`/2/X h?2 i?B`/ T`BM+BTH2 ?QH/b i?i `2b2`+?2`b ;i?2`BM; iQ;2i?2` /i 7Q` 
+QKT`iBp2 bim/v b?QmH/ i?Q`Qm;?Hv /Q+mK2Mi i?2 T`Q+2/m`2b i?2v mb2 iQ i`+F
M/ HQ+i2 /iX h?2 7Qm`i? M/ }MH T`BM+BTH iQ 7QHHQr Bb i?i i?2 /i mb2/
b?QmH/ #2 K/2 pBH#H2 BM M 2bv iQ mb2- mMBp2`bHHv ++2bbB#H2 7Q`KiX
AKTH2K2MiBM; i?2 bm;;2biBQMb Q7 "Q``B2b 2i HX UkyReV `2[mB`2b  H`;2 BMp2biK2Mi
Q7 iBK2 i 2p2`v H2p2H 7`QK i?2 T`BK`v `2b2`+?2` ;i?2`BM; /i iQ i?2 mi?Q`b
M/ `2pB2r2`b Q7 +QKT`iBp2 bim/B2bX L2p2`i?2H2bb- Bi Bb BKTQ`iMi iQ HHv Mv
+QM+2`Mb Qp2` i?2 T`Qp2MM+2 Q7 /i BM +QKT`iBp2 `2b2`+? M/ bQ BM i?Bb bTB`Bi-
i?2 7QHHQrBM; b2+iBQM Q7 i?Bb +?Ti2` Bb +QM+2`M2/ rBi? /2iBHBM; i?2 K2i?Q/b
2KTHQv2/ iQ ;i?2` M/ MHvb2 i?2 /i mb2/ BM i?2 7QHHQrBM; +?Ti2`bX
kX9 J2i?Q/b
kX9XR *?Ti2` h?`22, h2``2bi`BH HBpBM; M/ i?2 2pQHmiBQM Q7 /pM+2/
+Q;MBiBQM BM S`BKi2bX
AM *?Ti2` i?`22- A ;i?2` bQ+BH- #2?pBQm`H M/ HB72 ?BbiQ`v /i 7`QK +`Qbb
T`BKi2b iQ 2tKBM2 i?2 2pQHmiBQM`v ?BbiQ`v Q7 /pM+2/ +Q;MBiBp2 #2?pBQm`X
h?Bb MHvbBb mb2b #2?pBQm` `i?2` i?M #`BM bBx2 b  /B`2+i K2i`B+ Q7 /pM+2/
+Q;MBiBQMX A i2bi 7Q` +Q``2Hi2/ 2pQHmiBQM BM i?2 /2p2HQTK2Mi Q7 /pM+2/ +Q;MBiBQM
M/ 2+QHQ;B+H M/ bQ+BH i`MbBiBQMb BM T`BKi2 ?BbiQ`vX A HbQ 2pHmi2 i?2 `2HiBp2
T`2/B+iBp2 TQr2` Q7 bQ+BH- 2+QHQ;B+H M/ HB72 ?BbiQ`v i`Bib QM +Q;MBiBp2 2pQHmiBQMX
kX9XRXR *QKT`iBp2 /i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b #2?pBQm`H BM/B+iQ`b Q7 /pM+2/ +Q;MBiBp2 #BHBiB2b- /i QM 7Qm` #2?pBQm`b
UBMMQpiBQM- bQ+BH i`MbKBbbBQM- iQQH mb2 M/ 2ti`+iBp2 7Q`;BM;V r2`2 T`QpB/2/
#v _2/2` 2i HX UkyRRVX h?2b2 /i r2`2 Q`B;BMHHv ;i?2`2/ #v M 2ti2MbBp2
HBi2`im`2 b2`+? mbBM; F2vrQ`/b iQ +HbbB7v 2tKTH2b Q7 2+? #2?pBQm`X lbBM;
F2vrQ`/b bm+? b ǵMQp2HǶ iQ /2MQi2 M BMMQpiBp2 #2?pBQm` K2Mb i?i i?2 Q`B;@
BMH mi?Q`UbV Q7 i?2 TT2` /2b+`B#BM; i?2 #2?pBQm` KF2b i?2 /2i2`KBMiBQM Q7
r?2i?2`  T`iB+mH` 2tKTH2 i`mHv `2T`2b2Mib i?2 +i2;Q`v Q7 #2?pBQm`X h?Bb
K2bm`2 +QmMi2`b +QM+2`Mb i?i MQM@2tT2`i Dm/;2K2Mib Kv #Bb i?2 /i U"Q`@
`B2b 2i HX kyRe- _2/2` 2i HX kyRRVX _2/2` 2i HX UkyRRV T`QpB/2 /2}MBiBQMb 7Q`
2+? #2?pBQm`X AMMQpiBQM Bb /2}M2/ b i?2 i2M/2M+v iQ ǵ/Bb+Qp2` MQp2H bQHmiBQMb
iQ 2MpB`QMK2MiH Q` bQ+BH T`Q#H2KbǶX aQ+BH H2`MBM; Bb /2}M2/ b i?2 i2M/2M+v iQ
ǵH2`M bFBHHb M/ +[mB`2 BM7Q`KiBQM 7`QK Qi?2`bǶX hQQH mb2 Bb /2}M2/ b bBKTHv
b i?2 #BHBiv iQ ǵmb2 iQQHbǶ M/ 2ti`+iBp2 7Q`;BM; Bb /2}M2/ b i?2 i2M/2M+v iQ
ǵ2ti`+i +QM+2H2/ Q` 2K#2//2/ 7QQ/ǶX AM Kv MHvbBb Ub22 *?Ti2` jV- 2+? T`B@
Ki2 bT2+B2b b2`+?2/ 7Q` #v _2/2` 2i HX UkyRRV Bb +HbbB}2/ b 2Bi?2` 2t?B#BiBM;
/pM+2/ +Q;MBiBQM Q` MQi /2T2M/BM; QM i?2 T`2b2M+2 Q` #b2M+2 Q7 QM2 Q` KQ`2
Q7 i?2b2 7Qm` #2?pBQm`H BM/B+iQ`bX A /2}M2 i?2 M2r #BM`v p`B#H2 ǵ/pM+2/
+Q;MBiBQMǶ b i?2 +Q;MBiBp2 +QKTH2tBiv `2[mB`2/ iQ T2`7Q`K i H2bi QM2 Q7 BMMQp@
iBQM- bQ+BH H2`MBM;- iQQH mb2 Q` 2ti`+iBp2 7Q`;BM;X h?Bb /2}MBiBQM Bb bT2+B}+
iQ i?2 bim/v #2BM; T2`7Q`K2/ M/ i?2 +QMM2+iBQM #2ir22M /pM+2/ +Q;MBiBQM-
b /2}M2/ ?2`2- M/ BMi2HHB;2M+2 Bb bmTTQ`i2/ #v i?2 +QM+HmbBQMb Q7 _2/2` 2i
HX UkyRRV r?Q b?Qr2/ i?i i?2b2 #2?pBQm`b `2 TQbBiBp2Hv `2Hi2/ iQ #`BM bBx2
M/ `2 ii`B#mi#H2 iQ  bBM;H2 ǵ;2M2`H BMi2HHB;2M+2 7+iQ`ǶX JQ`2 #`Q/Hv- BMi2H@
HB;2M+2 Bb /2}M2/ b ǵi?2 #BHBiv Q7 M Q`;MBbK iQ bQHp2 T`Q#H2Kb Q++m``BM; BM Bib
Mim`H M/ bQ+BH 2MpB`QMK2Mi- +mHKBMiBM; BM i?2 TT2`M+2 Q7 MQp2H bQHmiBQMb
i?i `2 MQi T`i Q7 i?2 MBKHǶb MQ`KH `2T2`iQB`2Ƕ U.B+F2 M/ _Qi? kyReVX h?Bb
/2}MBiBQM }ib r2HH rBi? i?2 /pM+2/ +Q;MBiBQM +HbbB}+iBQM /pM+2/ ?2`2X
a2`+?BM; i?2 HBi2`im`2 7Q` /i Q7 i?Bb Mim`2 HHQrb `2b2`+?2`b iQ ;2M2`i2
M Qp2`pB2r Q7 i?2 2MiB`2 ;`QmT mM/2` bim/v #mi +M TQi2MiBHHv #2 #Bb2/ B7
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`2b2`+? 2zQ`i Bb MQi 2p2MHv /Bbi`B#mi2/ KQM;bi i?2 bim/v ;`QmTX AM T`BKi2b-
M/ 2bT2+BHHv BM i?2 +b2 Q7 #2?pBQm`H M/ +Q;MBiBp2 bim/B2b- +2`iBM bT2+B2b
`2 Km+? KQ`2 ?2pBHv bim/B2/ i?M Qi?2`b- TQbbB#Hv #2+mb2 +2`iBM bT2+B2b `2
2bB2` iQ bim/v #2+mb2 Q7 ;2Q;`T?B+ /Bbi`B#miBQM Q` T2`?Tb +2`iBM bT2+B2b `2
+QMbB/2`2/ KQ`2 BMi2`2biBM; M/ i?2`27Q`2 rQ`i?v Q7 ;`2i2` `2b2`+? 2zQ`i U>r2b
2i HX kyRjVX hQ +Q``2+i 7Q` i?Bb TQi2MiBH #Bb- i?2 biM/`/ K2i?Q/ Bb iQ iF2
i?2 `2bB/mHb 7`QK  HQ;@HQ; `2;`2bbBQM Q7 i?2 i`Bi BM [m2biBQM ;BMbi M BM/2t
Q7 `2b2`+? 2zQ`i U_2/2` M/ GHM/ kyykVX HQM;bB/2 i?2 #2?pBQm`H /i-
_2/2` 2i HX UkyRRV HbQ T`QpB/2 /i QM `2b2`+? 2zQ`i- BM/2t2/ b i?2 MmK#2`
Q7 `iB+H2b Tm#HBb?2/ QM 2+? bT2+B2b Q7 T`BKi2 BM i?2 wQQHQ;B+H _2+Q`/ /i#b2X
aBM+2 mbBM;  bBKTH2 `2;`2bbBQM b Qi?2`b ?p2 /QM2 Bb BMTT`QT`Bi2 iQ +Q``2+i 
#BM`v p`B#H2 7Q` `2b2`+? 2zQ`i- ?2`2 A 2HBKBMi2 HH bT2+B2b BM i?2 /i#b2 rBi?
 `2b2`+? 2zQ`i H2bb i?M i?2 HQr2bi `2b2`+? 2zQ`i KQM;bi bT2+B2b i?i r2`2
+HbbB}2/ b 2t?B#BiBM; /pM+2/ +Q;MBiBQMX h?Bb TT`Q+? KF2b i?2 bbmKTiBQM
i?i i?2 HQr2bi `2b2`+? 2zQ`i KQM;bi i?2 bT2+B2b i?i `2 TQbBiBp2Hv B/2MiB}2/ b
2t?B#BiBM; /pM+2/ +Q;MBiBp2 #BHBiB2b Bb bm{+B2Mi iQ /2i2`KBM2 r?2i?2`  ;Bp2M
bT2+B2b i`mHv 2t?B#Bib i?2 #2?pBQm`b HBbi2/ ?2`2X AM /QBM; bQ- i?2 BK Bb iQ `2KQp2
Mv bT2+B2b 7`QK i?2 MHvbBb i?i Bb MQi bim/B2/ BM 2MQm;? /2iBH iQ #2 +QM}/2MiHv
+HbbB}2/ b 2Bi?2` TQbb2bbBM; /pM+2/ +Q;MBiBp2 #BHBiB2b Q` MQiX
aQ+BH ;`QmT bBx2 /i r2`2 iF2M 7`QK  `2+2MiHv Tm#HBb?2/ +QKT`iBp2 /i#b2-
bb2K#H2/ 7`QK MmK2`Qmb bQm`+2b BM i?2 HBi2`im`2 U.2*bB2M 2i HX kyRdVX 6`QK
i?2b2 p`BQmb bQm`+2b- .2*bB2M M/ +QHH2;m2b UkyRdV `2KQp2/ /mTHB+i2/ pHm2b-
H2/BM; iQ M p2`;2 Q7 9Xd /i TQBMib 7Q` 2+? bT2+B2bX 6`QK i?2b2 /i i?2
p2`;2 ;`QmT bBx2 7Q` 2+? bT2+B2b rb +H+mHi2/ #v i?2 Q`B;BMH mi?Q`bX
>QK2 `M;2 bBx2 rb +QHHi2/ 7`QK i?`22 bQm`+2bX h?2 }`bi- 2MiBiH2/ SMh>1_A
UCQM2b 2i HX kyyNV- /2}M2b ?QK2 `M;2 b i?2 ǵbBx2 Q7 i?2 `2 rBi?BM r?B+?
2p2`v/v +iBpBiB2b Q7 BM/BpB/mHb Q` ;`QmTb UQ7 Mv ivT2V `2 ivTB+HHv `2bi`B+i2/Ƕ
M/ Bb K2bm`2/ BM FKkX //BiBQMH /i r2`2 ;i?2`2/ 7`QK irQ Tm#HBb?2/
/ib2ib ULmMM 2i HX kyy9- LmMM M/ "`iQM kyyyV BM r?B+? ;2Q;`T?B+ ?QK2
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`M;2 Bb K2bm`2/ BM ?2+i`2bX h?2b2 /i r2`2 +QMp2`i2/ iQ FKk #v KmHiBTHvBM;
i?2 pHm2b #v yXyR b i?2`2 `2 Ryy ?2+i`2b BM R FKkX
.B2i #`2/i? Bb /2}M2/ b i?2 ǵMmK#2` Q7 /B2i`v +i2;Q`B2b 2i2M #v 2+? bT2+B2bĘ
7Q` MQM@+TiBp2 Q` MQM@T`QpBbBQM2/ TQTmHiBQMbǶ UCQM2b 2i HX kyyNVX h?2 +i2@
;Q`B2b `272`2M+2/ BM i?2 /2}MBiBQM `2 HBbi2/ BM i?2 K2i/i Q7 SMh>1_A b
p2`i2#`i2- BMp2`i2#`i2- 7`mBi- ~Qr2`bfM2+i`fTQHH2M- H2p2bf#`M+?2bf#`F- b22/b-
;`bb- M/ `QQibfim#2`bX
JtBKmK HQM;2pBiv Bb /2}M2/ b i?2 KtBKmK Q#b2`p2/ /mHi ;2 `2+?2/ #v 
bT2+B2b UCQM2b 2i HX kyyNVX .i 7`QK SMh>1_A UCQM2b 2i HX kyyNV r2`2
;i?2`2/ QM KtBKmK HQM;2pBiv UK2bm`2/ BM KQMi?bVX h?2b2 /i r2`2 bmTTH2@
K2Mi2/ rBi? /i 7`QK Qi?2` +QKT`iBp2 /i#b2b UGBM/2M7Q`b kyyk- "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H GB72 1M+v+HQT2/B U>mi+?BMb kyyjV M/ /i 7Q`
i?2 `2KBMBM; i?`22 bT2+B2b r2`2 iF2M 7`QK JM;2`Ƕb UkyyeV Q`B;BMH MHvbBbX
HH i2KT2`im`2 /i r2`2 HQ;@i`Mb7Q`K2/ T`BQ` iQ MHvbBbX q?2M i`Mb7Q`KBM;
i?2 KBMBKmK ?#Bii i2KT2`im`2 /i- r2 //2/ k iQ 2+? pHm2 iQ ++QmMi 7Q`
i?2 T`2b2M+2 Q7 M2;iBp2 i2KT2`im`2b BM i?2 /i r?B+? +QmH/ #2 b HQr b @RX3X
.i QM #`BM bBx2 M/ #Q/v bBx2 7Q` 9k bT2+B2b Q7 +2i+2M r2`2 iF2M 7`QK
JQMi;QK2`v 2i HX UkyRjV r?Q +QKTBH2 /i 7`QK +`Qbb T`BK`v HBi2`im`2 #Qmi
+2i+2MbX JQMi;QK2`v M/ +QHH2;m2b UkyRjV ;i?2` /i QM #Qi? 2M/Q+`MBH
pQHmK2 M/ #`BM Kbb- +`2iBM; TQi2MiBH +QM+2`Mb #Qmi /i [mHBiv bBM+2
2M/Q+`MBH pQHmK2 Bb M BM/B`2+i K2bm`2 Q7 #`BM bBx2 M/ +QmH/ BMi`Q/m+2 
bQm`+2 Q7 2``Q` iQ i?2 /iX h?2 Mim`2 Q7 +2i+2Mb +M Q7i2M KF2 2ti2MbBp2-
9e
r2HH@bQm`+2/ /i /B{+mHi iQ +QK2 #v b i?2 ;`QmT Bb /B{+mHi M/ 2tT2MbBp2 iQ
bim/vX lbBM; bT2+B2b r?2`2 2M/Q+`MBH pQHmK2 /i M/ #`BM Kbb r2`2 #Qi?
pBH#H2- JQMi;QK2`v 2i HX UkyRjV b?Qr2/ i?i K2bm`2b Q7 2M/Q+`MBH pQHmK2
b?Qr2/ MQ bB;MB}+Mi /Bz2`2M+2b 7`QK K2bm`2/ #`BM Kbb- DmbiB7vBM; i?2 mb2
Q7 2M/Q+`MBH pQHmK2b iQ +H+mHi2 #`BM Kbb mbBM; M bbmK2/ /2MbBiv Q7 R
;f++jX h?Bb Bb BM F22TBM; rBi? Qi?2` MHvb2b BM #B`/b M/ KKKHb i?i b?Qr
i?i 2M/Q+`MBH pQHmK2 Bb  p2`v `2HB#H2 T`Qtv Q7 #`BM pQHmK2 UArMBmF M/
L2HbQM kyyk- 6BM`2HHB M/ 6HvMM kyyN- :BiiH2KM RN3eVX
aim/B2b i?i BM/2t bQ+BH +QKTH2tBiv bBKTHv b bQ+BH ;`QmT bBx2 +M #2 +`BiB+Bx2/
QM i?2 ;`QmM/b i?i ;;`2;iBQMb Q7 BM/BpB/mHb bm+? b ~Q+Fb Q7 #B`/b Q` ?2`/b
Q7 mM;mHi2b- r?B+? +M #2 2ti`2K2Hv H`;2- Kv #2 BM+Q``2+iHv +i2;Q`Bb2/ b
bQ+BHHv +QKTH2t r?2M BM 7+i- +QKT`2/ iQ i?2 MmK#2` Q7 BM/BpB/mHb- HBiiH2 Q`
MQ bQ+BH BMi2`+iBQM iF2b TH+2 rBi?BM i?2b2 ;;`2;iBQMb U+2/Q@*`KQM M/
:QKBH kyReVX 6m`i?2`KQ`2- `r ;`QmT bBx2 Kv #2 /B{+mHi iQ Q#b2`p2 Ub BM
KMv +2i+2MbV Q` ~mB/- `2bmHiBM; BM TQi2MiBHHv rB/2Hv p`vBM; K2bm`2K2Mib
i?i +QmH/ +mb2 +QMi`/B+iQ`v `2bmHibX AMbi2/- bQ+BH +QKTH2tBiv Kv #2 KQ`2
++m`i2Hv BM/2t2/ mbBM; /2b+`BTiBQMb Q7 i?2 ivT2b Q7 ;`QmTBM;b i?i bT2+B2b ivT@
B+HHv 7Q`KX q?2`2 bm{+B2Mi /i `2 pBH#H2- bQK2 `2b2`+?2`b mb2  MmK#2`
Q7 /Bz2`2Mi K2bm`2b Q7 bQ+BHBiv iQ +B`+mKp2Mi i?2 T`Q#H2K BM+Hm/BM; ;`QmT bBx2-
KiBM; bvbi2K M/ bQ+BH bvbi2K U.2*bB2M 2i HX kyRdVX AM *?Ti2` 7Qm` Q7 i?Bb
i?2bBb- A /QTi M TT`Q+? iQ +i2;Q`BbBM; +2i+2M bQ+BHBiv i?i +QK#BM2b bQ+BH
;`QmT bBx2 M/ ;`QmT bi`m+im`2 UJv@*QHH/Q 2i HX kyydVX lM/2` Jv@*QHH/Q
2i HǶb UkyydV TT`Q+? iQ +2i+2M bQ+BHBiv- bT2+B2b `2 bbB;M2/ iQ QM2 Q7 7Qm`
+i2;Q`B2b U/2b+`B#2/ BM i#H2 kXRVX
9d
h#H2 kXR, *i2;Q`B+H +HbbB}+iBQM Q7 bQ+BH bi`m+im`2 iF2M 7`QK
Jv@*QHH/Q 2i H UkyydVX
aQ+BHBiv .2}MBM; 62im`2b Q7 i?2 :`QmT
y aQHBi`v aQ+BH #QM/b HBKBi2/ iQ KQi?2` M/ +H7X aQK2 ;;`2;iBQM 7Q` 722/BM;-KB;`iBQM M/ #`22/BM;X
R :`QmT HBpBM; q2Ff~mB/ bbQ+BiBQMbX "Qi? b2t2b /BbT2`b2X
k :`QmT HBpBM; GQM; i2`K bbQ+BiBQMb rBi? mM`2Hi2/ ;`QmT K2K#2`bX "Qi? b2t2b /BbT2`b2X
j :`QmT HBpBM;
GQM; i2`K bbQ+BiBQMbX :`QmT K2K#2`b `2 +HQb2 `2HiBp2bX a2t@/2T2M/2Mi
MiH T?BHQTi`v Q` MQ /BbT2`bBQMX
AM //BiBQM iQ i?2 bT2+B2b +i2;Q`Bb2/ #v Jv@*QHH/Q M/ +QHH2;m2b UkyydV mM/2`
i?Bb bvbi2K- A // +HbbB}+iBQMb 7Q` bBt //BiBQMH bT2+B2b #b2/ QM i?2 /2b+`BT@
iBQMb Q7 i?2B` bQ+BH Q`;MBbiBQMb BM pQHmK2 9 Q7 i?2 >M/#QQF Q7 i?2 JKKHb Q7
i?2 qQ`H/ UqBHbQM M/ JBii2`K2B2` kyR9VX lM/2` i?Bb bvbi2K Q7 +HbbB7vBM; bT2+B2b
#v bQ+BH bvbi2K- BMi2`K2/Bi2 bT2+B2b rBi? i`Bib i?i TT2` iQ #2 /`rM 7`QK
irQ +i2;Q`B2b `2 +i2;Q`Bb2/ b BMi2`K2/Bi2 U7Q` 2tKTH2 RX8 Bb BMi2`K2/Bi2
#2ir22M bii2 R M/ kVX HH MHvb2b mbBM; i?2 bQ+BH /i `2 `mM rBi? BMi2`@
K2/Bi2 pHm2b `QmM/2/ mT M/ /QrM iQ i2bi 7Q` i?2 b2MbBiBpBiv Q7 i?2 `2bmHib iQ
mM+2`iBMiv BM i?2 /iX
kX9XkXk S?vHQ;2Mv
h?2 T?vHQ;2Mv Q7 +2i+2Mb ?b #22M i?2 bm#D2+i Q7 2ti2MbBp2 /2#i2 Qp2`  T`Q@
HQM;2/ T2`BQ/ Q7 iBK2X JQ`T?QHQ;B+H M/ ;2M2iB+ /i ?p2 +QMi`/B+i2/ 2+?
Qi?2` BM i?2 Tbi- rBi? 2`Hv ;2M2iB+ bim/B2b TH+BM; KvbiB+2i2b rBi?BM Q/QMiQ+2i2b
UaKBi? 2i HX RNNeV `i?2` i?M b bBbi2` it b bm;;2bi2/ #v KQ`T?QHQ;v UJ2b@
b2M;2` M/ J+:mB`2 RNN3- PǶG2`v M/ :i2bv kyy3VX 6m`i?2`KQ`2- i?2 ?B;?Hv
bT2+BQb2 ;`QmT Q7 bT2+B2b i?i KF2 mT i?2 Q+2MB+ /QHT?BMb U.2HT?BMB/2V `2
i?Qm;?i iQ #2 i?2 T`Q/m+i Q7  `TB/ 2pQHmiBQM`v `/BiBQM #mi i?2 b2[m2M+2 M/
iBKBM; Q7 KMv bTHBib rBi?BM i?Bb ;`QmT r2`2 ?BbiQ`B+HHv mMFMQrM UJ+:Qr2M 2i
HX kyyNVX  H`;2- KKKH rB/2 bmT2`i`22 Tm#HBb?2/ BM kyyd b?Qrb i?i KMv Q7
i?2 `2HiBQMb?BTb rBi?BM +2i+2Mb `2 +QHHTb2/ BMiQ H`;2 TQHviQKB2b U"BMBM/@
1KQM/b 2i HX kyydV /2KQMbi`iBM; i?2 mM+2`iBMiv BM +2i+2M T?vHQ;2M2iB+bX AM
T`iB+mH`- i?2 Q+2MB+ /QHT?BMb M/ #2F2/ r?H2b `2 +QMbTB+mQmb- KmHiB@bT2+B2b
93
TQHviQKB2b b b?QrM BM };m`2 kXk r?B+? Bb 2ti`+i2/ 7`QK i?2 kyyd KKKH bm@
T2`i`22 U"BMBM/@1KQM/b 2i HX kyydVX amT2`i`22b `2 bb2K#H2/ 7`QK bKHH2`
T?vHQ;2MB2b iQ +`2i2 QM2- H`;2 T?vHQ;2Mv BM+Q`TQ`iBM; KMv ;`QmTbUaM/2`bQM
2i HX RNN3VX
h?2 HQM;biM/BM; mM+2`iBMiv `QmM/ i?2 2pQHmiBQM`v ?BbiQ`v Q7 +2i+2Mb rb
KQbiHv `2bQHp2/ #v  H`;2 MHvbBb Q7 +`Qbb@itQM /i QM 98 b2T`i2 HBM2b Q7
KQH2+mH` /i BM+Hm/BM; Mm+H2` HQ+B- KBiQ+?QM/`BH ;2MQK2b M/ i`MbTQbQM
BMb2`iBQM 2p2Mib UJ+:Qr2M 2i HX kyyNVX b };m`2 kXj b?Qrb- i?Bb i`22 Bb r2HH
`2bQHp2/ M/ J+:Qr2M 2i HX UkyyNV 7QmM/ bi`QM; bmTTQ`i 7Q` i?2B` iQTQHQ;vX
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Paleogene Neogene Quat.
Australophocaena dioptrica
Neophocaena phocaenoides
Phocoena phocoena
Phocoena sinus
Phocoena spinipinnis
Phocoenoides dalli
Cephalorhynchus commersonii
Cephalorhynchus eutropia
Cephalorhynchus hectori
Cephalorhynchus heavisidii
Lagenorhynchus australis
Lagenorhynchus cruciger
Lagenorhynchus obliquidens
Lagenorhynchus obscurus
Lissodelphis borealis
Lissodelphis peronii
Delphinus delphis
Stenella attenuata
Stenella clymene
Stenella coeruleoalba
Stenella frontalis
Tursiops truncatus
Feresa attenuata
Pseudorca crassidens
Globicephala macrorhynchus
Globicephala melas
Peponocephala electra
Grampus griseus
Lagenodelphis hosei
Lagenorhynchus acutus
Lagenorhynchus albirostris
Orcaella brevirostris
Orcinus orca
Sotalia fluviatilis
Sousa chinensis
Sousa teuszii
Stenella longirostris
Steno bredanensis
Delphinapterus leucas
Monodon monoceros
Inia geoffrensis
Pontoporia blainvillei
Lipotes vexillifer
Berardius arnuxii
Berardius bairdii
Hyperoodon ampullatus
Hyperoodon planifrons
Indopacetus pacificus
Mesoplodon bidens
Mesoplodon bowdoini
Mesoplodon carlhubbsi
Mesoplodon densirostris
Mesoplodon europaeus
Mesoplodon ginkgodens
Mesoplodon grayi
Mesoplodon hectori
Mesoplodon layardii
Mesoplodon mirus
Mesoplodon peruvianus
Mesoplodon stejnegeri
Tasmacetus shepherdi
Ziphius cavirostris
Platanista gangetica
Platanista minor
Kogia breviceps
Kogia simus
Physeter catodon
Balaena mysticetus
Eubalaena australis
Eubalaena glacialis
Caperea marginata
Balaenoptera acutorostrata
Balaenoptera borealis
Balaenoptera edeni
Balaenoptera musculus
Balaenoptera physalus
Megaptera novaeangliae
Eschrichtius robustus
Hexaprotodon liberiensis
Hippopotamus amphibius
6B;m`2 kXk, S?vHQ;2Mv Q7 +2i+2Mb `2@THQii2/ 7`QK "BMBM/@
1KQM/b 2i HX UkyydV b?QrBM; H`;2- mM`2bQHp2/ TQHviQKB2b BM i?2
i`22 BM/B+iBM; mM+2`iBMiv BM i?2 `2HiBQMb?BTb Q7 KMv +2i+2M
bT2+B2bX
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Paleogene Neogene Quat.
Balaenoptera brydei
Balaenoptera edeni
Balaenoptera borealis
Balaenoptera omurai
Balaenoptera musculus
Megaptera novaeangliae
Balaenoptera physalus
Eschrichtius robustus
Balaenoptera bonaerensis
Balaenoptera acutorostrata
Caperea marginata
Balaena mysticetus
Eubalaena australis
Eubalaena japonica
Eubalaena glacialis
Physeter catodon
Kogia sima
Kogia breviceps
Platanista minor
Platanista gangetica
Berardius bairdii
Berardius arnuxii
Tasmacetus shepherdi
Ziphius cavirostris
Hyperoodon ampullatus
Hyperoodon planifrons
Indopacetus pacificus
Mesoplodon bidens
Mesoplodon layardii
Mesoplodon carlhubbsi
Mesoplodon traversii
Mesoplodon bowdoini
Mesoplodon mirus
Mesoplodon ginkgodens
Mesoplodon europaeus
Mesoplodon hectori
Mesoplodon densirostris
Mesoplodon stejnegeri
Mesoplodon grayi
Mesoplodon peruvianus
Mesoplodon perrini
Lipotes vexillifer
Pontoporia blainvillei
Inia geoffrensis
Monodon monoceros
Delphinapterus leucas
Neophocaena phocaenoides
Phocoena phocoena
Phocoenoides dalli
Phocoena sinus
Phocoena spinipinnis
Phocoena dioptrica
Orcinus orca
Lagenorhynchus acutus
Lagenorhynchus albirostris
Lissodelphis borealis
Lissodelphis peronii
Lagenorhynchus obliquidens
Lagenorhynchus obscurus
Cephalorhynchus hectori
Cephalorhynchus commersonii
Cephalorhynchus eutropia
Cephalorhynchus heavisidii
Sagmatias australis
Sagmatias cruciger
Orcaella brevirostris
Steno bredanensis
Grampus griseus
Pseudorca crassidens
Feresa attenuata
Peponocephala electra
Globicephala macrorhynchus
Globicephala melas
Sotalia guianensis
Sotalia fluviatilis
Sousa chinensis
Stenella attenuata
Lagenodelphis hosei
Stenella longirostris
Delphinus tropicalis
Delphinus capensis
Delphinus delphis
Stenella frontalis
Stenella clymene
Stenella coeruleoalba
Tursiops truncatus
Tursiops aduncus
6B;m`2 kXj, lT/i2/ T?vHQ;2Mv Q7 +2i+2Mb UJ+:Qr2M 2i H kyyNV
b?QrBM;  7mHHv `2bQHp2/ M/ /i2/ i`22 #b2/ QM MHvb2b Q7 H`;2
KQmMib Q7 KQH2+mH` /iX
8R
kX9XkXj MHvbBb
h`/BiBQMH biiBbiB+H MHvb2b KQbiHv 2pHmi2 i?2 BM~m2M+2 Q7 QM2 Q` KQ`2 BM/2@
T2M/2Mi p`B#H2b QM  bBM;H2 /2T2M/2Mi p`B#H2X AM T`+iB+2- i?2 `2HiBQMb?BTb
#2ir22M p`B#H2b `2 +QKTH2t M/ +Q``2HiBQMb #2ir22M BM/2T2M/2Mi p`B#H2b
+M pBQHi2 i?2 bbmKTiBQMb Q7 i?2 i2bi #2BM; T2`7Q`K2/ M/ +bi /Qm#i QM i?2
+QM+HmbBQMb /`rMX PM2 K2i?Q/ Q7 MHvbBb i?i /2Hb rBi? i?Bb T`Q#H2K Bb Ti?
MHvbBbX
Si? MHvbBb Bb M 2ti2MbBQM Q7 KmHiBTH2 `2;`2bbBQM BM r?B+? `2;`2bbBQM KQ/2Hb
+M #2 mb2/ iQ i2bi +QKTH2t BMi2`+iBQMb #2ir22M MmK2`Qmb T?2MQivTB+ i`Bib
Ua?BTH2v kyyNVX Si? MHvbBb #2;BMb rBi?  /B`2+i2/ +v+HB+ ;`T? U.:V BM r?B+?
i?2 p`B#H2b Q7 BMi2`2bi BM i?2 MHvbBb `2 THQii2/ QM  ~Qr +?`i rBi? ``Qrb
+QMM2+iBM; p`B#H2b ++Q`/BM; iQ ?vTQi?2bBb2/ M/fQ` FMQrM +mbH `2HiBQMb?BTbX
M 2tKTH2 Q7 bm+?  THQi Bb /2TB+i2/ BM 6B;m`2 kX9X
D
A
B C
6B;m`2 kX9, M 2tKTH2 Q7  .B`2+i2/ +v+HB+ :`T? U.:V BM
r?B+? i?2 ?vTQi?2bBb2/ +mbH `2HiBQMb?BTb #2ir22M 7Qm` p`B#H2b
`2 /2TB+i2/X AM i?Bb 2tKTH2- #Qi? p`B#H2b . M/ * `2 ?vTQi?@
2bBb2/ iQ BM~m2M+2 p`B#H2 X o`B#H2 . HbQ BM~m2M+2b p`B#H2
* M/ bQ  KQ/2H /2b+`B#BM; i?2 BM~m2M+2 Q7 . M/ * QM  rQmH/
bmz2` 7`QK +Q``2HiBQM #2ir22M 2tTHMiQ`v p`B#H2bX
h?2 }`bi bi2T BM i?2 MHvbBb Bb iQ B/2MiB7v p`B#H2b i?i `2 MQi +mbHHv +QMM2+i2/
8k
M/ i?2`27Q`2- mM/2` i?2 ?vTQi?2bBb /2b+`B#2/ #v i?2 .:- `2 +mbHHv BM/2T2M@
/2Mi ++Q`/BM; iQ i?2 +`Bi2`BQM Q7 /@b2T`iBQM Ua?BTH2v kyyyVX AM i?2 2tKTH2
.:- i?2 p`B#H2b  M/ " M/ i?2 p`B#H2b " M/ * `2 +QM/BiBQMHHv BM/2@
T2M/2Mi b i?2v `2 MQi +QMM2+i2/ #v ``Qrb /2TB+iBM; +mbH `2HiBQMb?BTbX h?2
M2ti bi2T Bb iQ i2bi r?2i?2` i?2b2 p`B#H2b `2 i`mHv BM/2T2M/2Mi mbBM; `2;`2bbBQM
KQ/2HbX hQ +QMbi`m+i i?2b2 KQ/2Hb- QM2 Q7 i?2 TB` Bb iF2M b i?2 BM/2T2M/2Mi
p`B#H2 r?BH2 i?2 Qi?2` Bb iF2M b i?2 /2T2M/2Mi p`B#H2 HQM; rBi? Mv Qi?2`
p`B#H2b i?i `2 +mbHHv HBMF2/ iQ 2Bi?2` QM2 U:QMxH2x@oQv2` M/ >`/2M#2`;
kyR9VX AM i?2 2tKTH2- QM2 bm+? KQ/2H rQmH/ iF2 i?2 7Q`K  4 " Y * Y .X
A7 i?2 ?vTQi?2bBb2/ +QM/BiBQMH BM/2T2M/2M+B2b `2 +Q``2+i M/ i?2 irQ p`B#H2b
Q7 BMi2`2bi `2 BM/2T2M/2Mi- p`B#H2 " rBHH MQi #2  bB;MB}+Mi T`2/B+iQ` Q7 p`B@
#H2 X "v +QK#BMBM; i?2 T@pHm2b i2biBM; 2+? +QM/BiBQMH BM/2T2M/2M+v M/
+H+mHiBM; 6Bb?2`Ƕb * biiBbiB+- i?2 ?vTQi?2bBb /2TB+i2/ #v i?2 .: +M #2 2B@
i?2` ++2Ti2/ Q` `2D2+i2/ b M TT`QT`Bi2 ?vTQi?2bBb #b2/ QM i?2 `2bmHi Q7
6Bb?2`Ƕb 2t+i i2bi U:QMxH2x@oQv2` M/ >`/2M#2`; kyR9VX
h?2 }MH bi2T BM i?2 MHvbBb Bb iQ +QMbi`m+i KQ/2Hb i?i /2b+`B#2 i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb /2TB+i2/ BM i?2 .:X 1+? p`B#H2 BM i?2 .: rBi? M ``Qr
H2/BM; iQ Bi 7`QK QM2 Q` KQ`2 Qi?2` p`B#H2b Bb i?2 BM/2T2M/2Mi p`B#H2 BM QM2 Q7
i?2b2 KQ/2Hb M/ 2+? p`B#H2 i?i Bb ?vTQi?2bBb2/ iQ ?p2  +mbH `2HiBQMb?BT
rBi? i?2 BM/2T2M/2Mi p`B#H2 Bb BM+Hm/2/ b  /2T2M/2Mi p`B#H2X 6Q` BMbiM+2-
7`QK i?2 2tKTH2 .:- i?2b2 KQ/2Hb rQmH/ #2 b 7QHHQrbc
 4 * Y .
* 4 .
. 4 "
h?2 +QK#BMiBQM Q7 i?2b2 KQ/2Hb +M i?2M #2 +QKT`2/ mbBM; i?2 *@biiBbiB+
AM7Q`KiBQM *`Bi2`BQM U*A*V U:QMxH2x@oQv2` M/ >`/2M#2`; kyR9V r?B+? Bb 
biiBbiB+ #b2/ QM BM7Q`KiBQM i?2Q`v M/ bBKBH` BM +QM+2Ti iQ i?2 rB/2Hv miBHBb2/
A* UFBF2 RNdjVX h?2 HQr2` i?2 *A*+ pHm2- i?2 H2bb BM7Q`KiBQM Bb HQbi #v
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i?2 +QMbi`m+iBQM Q7 i?2 KQ/2H M/ i?2 KQ`2 ++m`i2Hv i?2 KQ/2H /2b+`B#2b i?2
mM/2`HvBM; T`Q+2bb2b T`Q/m+BM; i?2 p`BiBQM Q#b2`p2/X
b rBi? HH +QKT`iBp2 MHvb2b- i?2`2 Bb  M22/ iQ +QMi`QH 7Q` i?2 TQi2MiBHHv
+QM7QmM/BM; 2z2+i Q7 T?vHQ;2Mv- r?B+? T`Q/m+2b MQM@BM/2T2M/2M+2 Q7 /i TQBMib
#2+mb2 +HQb2Hv `2Hi2/ bT2+B2b `2 KQ`2 HBF2Hv iQ `2b2K#H2 iQ 2+? Qi?2` i?M
/BbiMiHv `2Hi2/ bT2+B2bX h?Bb Bb +?B2p2/ #v mbBM; S?vHQ;2M2iB+ :2M2`HBb2/
G2bi a[m`2b US:GaV `2;`2bbBQM U:`72M RN3NV r?B+? +Q``2+ib 7Q` T?vHQ;2Mv
mbBM;  +Qp`BM+2 Ki`Bt /2`Bp2/ 7`QK i?2 i`22 iQ /2i2`KBM2 ?Qr Km+? Q7 i?2
`2HiBQMb?BT #2ir22M i`Bib Bb /m2 iQ T?vHQ;2M2iB+ `2Hi2/M2bbX HH `2;`2bbBQM
KQ/2Hb BM *?Ti2` 7Qm` `2 S:Ga KQ/2Hb T2`7Q`K2/ BM _ pjXjXk U_ *Q`2 h2K
kyR8V BM i?2 T+F;2 ǵ+T2`Ƕ UP`K2 2i HX kyRjVX
kX9Xj *?Ti2` 6Bp2, >Qbi@T`bBi2 +Q2pQHmiBQM M/ `2HiBp2 #`BM
bBx2 BM ?Qbib Q7 i?2 +m+FQQ U*m+mHmb +MQ`mbV M/ +Qr#B`/
UJQHQi?`mb i2`VX
AM *?Ti2` }p2- A i2bi i?2 H`;2Hv mM2tTHQ`2/ ?vTQi?2bBb i?i ?Qbi@T`bBi2 +Q2pQ@
HmiBQM BM #B`/b ?b BM~m2M+2/ i?2 2pQHmiBQM Q7 #`BM bBx2 #v b2H2+iBM; 7Q` /pM+2/
+Q;MBiBp2 #BHBiB2b i?i B/ TQi2MiBH ?Qbib BM pQB/BM; Q` `2/m+BM; i?2 +Qbib Q7
T`bBiBbKX A ;i?2` /i QM i?2 /Bbi`B#miBQMb Q7 TT`QtBKi2Hv Ry-yyy bT2+B2b Q7
#B`/ HQM;bB/2 /B2i M/ M2biBM; #2?pBQm` BM Q`/2` iQ B/2MiB7v r?B+? bT2+B2b `2
i `BbF Q7 #2BM; T`bBiBb2/ #v irQ ;2M2`HBbi #`QQ/ T`bBi2b U1m`QT2M +m+FQQb
M/ #`QrM@?2/2/ +Qr#B`/bVX A i2bi i?2 T`2/B+iBQM i?i #`BM bBx2 2pQHmiBQM Bb
BM~m2M+2/ #v i?2 +Q2pQHmiBQM`v `Kb `+2 mbBM; /i QM #`BM bBx2- #Q/v bBx2-
pQ+H KBKB+`v M/ KB;`iBQMX
kX9XjXR .i
 H`;2 /ib2i Q7 #`BM pQHmK2b M/ #Q/v bBx2b `2 ;i?2`2/ 7`QK i?2 HBi2`im`2
BM+Hm/BM; T`BK`v K2bm`2K2Mib M/ +QKTBH2/ +QKT`iBp2 /ib2ib UArMBmF
M/ L2HbQM kyyj- ArMBmF 2i HX kyy9- kyy8- kyRy- ArMBmF- *HviQM- .X- 2i HX
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kyye- ArMBmF- >m`/- 2i HX kyye- ArMBmF M/ qvHB2 kyyeVX h?2 #`BM pQHmK2b
BM i?2b2 /i r2`2 K2bm`2/ b 2M/Q+`MBH pQHmK2bX ArMBmF M/ L2HbQM UkyykV
T`QpB/2 2pB/2M+2 i?i i?2`2 Bb  bi`QM; TQbBiBp2 +Q``2HiBQMb #2ir22M 2M/Q+`@
MBH pQHmK2 M/ #`BM Kbb M/- KQbi BKTQ`iMiHv- i?i i?2`2 Bb MQ bB;MB}+Mi
/Bz2`2M+2 BM i?2 `2bmHib Q7 MHvb2b T2`7Q`K2/ rBi? 2Bi?2` K2bm`2X h?Bb +Q``2@
bTQM/b rBi? bBKBH` `;mK2Mib BM KKKHb UJQMi;QK2`v 2i HX kyRj- 6BM`2HHB
M/ 6HvMM kyyN- :BiiH2KM RN3eV r?B+? b?Qr i?i +`MBH pQHmK2 Bb  bmBi#H2
T`Qtv 7Q` #`BM bBx2 BM KKKHbX
1+? #B`/ bT2+B2b Bb +HbbB}2/ b bQ+BH Q` bQHBi`v /2T2M/BM; QM i?2 #2?pBQm`H
/2b+`BTiBQMb QM i?2 bT2+B2b T;2b Q7 i?2 QMHBM2 p2`bBQM Q7 i?2 >M/#QQF Q7 i?2
"B`/b Q7 i?2 qQ`H/ U>"q HBp2V U.2H >QvQ 2i HX kyReVX  bT2+B2b Bb /2}M2/ b
bQHBi`v B7 i?2 MBKH Bb /2b+`B#2/ b KQbi Q7i2M Q` Hrvb Q#b2`p2/ HQM2 r?2M
7Q`;BM; Q` `QQbiBM;X aBKBH`Hv- bQ+BH bT2+B2b `2 i?Qb2 i?i 7Q`;2 M/fQ` `QQbi BM
;`QmTbX oQ+H KBKB+`v Bb /2}M2/ ?2`2 b i?2 #BHBiv iQ KBKB+ i?2 pQ+HBbiBQMb Q7
Qi?2` BM/BpB/mHb U2Bi?2` +QMbT2+B}+b Q` ?2i2`QbT2+B}+bV M/ /i QM i?2 KBKB+`v
#BHBiv URfyV Q7 #B`/ bT2+B2b `2 ;i?2`2/ 7`QK i?2 pQ+HBbiBQMb b2+iBQM Q7 >"q
HBp2 T;2b U.2H >QvQ 2i HX kyReVX 1+? bT2+B2b Bb +HbbB}2/ b 2Bi?2` KB;`iQ`v
Q` `2bB/2Mi BM >"q U.2H >QvQ 2i HX kyReV M/ i?2b2 +HbbB}+iBQMb `2 iF2M b
i?2 KB;`iQ`v biimb +HbbB}+iBQM BM *?Ti2` }p2 Q7 i?Bb i?2bBbX
lbBM; i?2 bT2+B2bǶ /B2i`v /2b+`BTiBQMb BM >"q HBp2 U.2H >QvQ 2i HX kyReV-
2+? bT2+B2b Bb +HbbB}2/ b 2Bi?2` T`BK`BHv 7`m;BpQ`Qmb U7`mBi 2iBM;V- BMb2+iBpQ@
`Qmb UBMb2+i M/ bKHH `i?`QTQ/ 2iBM;V- M2+i`BpQ`Qmb UM2+i` 2iBM;V- QKMBpQ@
`Qmb U;2M2`HBbi iFBM; 7QQ/ 7`QK KmHiBTH2 +i2;Q`B2bV- ;`MBpQ`Qmb Ub22/ 2iBM;V-
?2`#BpQ`Qmb UH27f;`bb 2iBM;V Q` +`MBpQ`Qmb U~2b? 2iBM;VX aBKBH`Hv- i?2 M2bi
ivT2 Q7 2+? bT2+B2b Bb +HbbB}2/ b QT2M- +HQb2/- +p2 Q` +pBiv #b2/ QM i?2
/2b+`BTiBQMb BM i?2 `2T`Q/m+iBp2 #2?pBQm` b2+iBQMb Q7 >"q HBp2 U.2H >QvQ 2i
HX kyReVX 6BMHHv- r?2i?2`  bT2+B2b Bb T`bBiBb2/ #v #`QQ/ T`bBi2b Q` MQi Bb
HbQ iF2M 7`QK i?2 `2T`Q/m+iBp2 #2?pBQm` b2+iBQM Q7 >"q HBp2 U.2H >QvQ 2i
HX kyReVX
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AM HH +b2b r?2`2 /i Bb ;i?2`2/ 7`QK >"q-  +HbbB}+iBQM Bb QMHv K/2 B7
i?2 bQm`+2 i2ti mMK#B;mQmbHv /2b+`B#2b i?2 i`Bi BM [m2biBQMX AM +b2b r?2`2 
/2b+`BTiBQM Bb KBbbBM; Q` #b2/ QM iQQ HBiiH2 BM7Q`KiBQM iQ KF2  +H2` bii2K2Mi
#Qmi i?2 i`Bi BM [m2biBQM- MQ /i Bb `2+Q`/2/ 7Q` i?i bT2+B2bX
.i QM i?2 ;2Q;`T?B+H /Bbi`B#miBQM M/ `M;2b Q7 TT`QtBKi2Hv Ry-yyy #B`/
bT2+B2b r2`2 T`QpB/2/ #v "B`/GB72 AMi2`MiBQMH UkyR9VX h?2 /i r2`2 K/2 pBH@
#H2 BM i?2 7Q`K Q7 b?T2}H2b UXb?TV-  /i 7Q`Ki 7Q` biQ`BM; p2+iQ`b i?i +M #2
mb2/ iQ /2b+`B#2 TQHv;QMb r?B+?- r?2M THQii2/ QMiQ  KT- b?Qr i?2 ?QK2 `M;2
Q7  bT2+B2bX qBi? i?2b2 /i- Bi Bb TQbbB#H2 iQ Qp2`Hv b2H2+i2/ /Bbi`B#miBQM KTb
M/ B/2MiB7v r?B+? TQHv;QMb UM/ i?2`27Q`2 BM i?Bb +b2 r?B+? bT2+B2bǶ `M;2bV
Qp2`HT rBi? 2+? Qi?2`X
6B`bi- i?2 MQM@#`22/BM; `M;2 TQHv;QMb Q7 HH KB;`iQ`v bT2+B2b U#`QQ/ T`bBi2b
M/ TQi2MiBH ?Qbib HBF2V `2 `2KQp2/ 7`QK i?2 bTiBH /i bBM+2  bT2+B2b +M
QMHv 7HH pB+iBK iQ  #`QQ/ T`bBi2 r?2`2 i?2 #`22/BM; `M;2 Q7 i?2 bT2+B2b Qp2`@
HTb rBi? i?2 #`22/BM; `M;2 Q7 i?2 #`QQ/ T`bBi2X L2ti- i?2 #`22/BM; `M;2
Q7 i?2 #`QQ/ T`bBi2 Bb +QKT`2/ BM b2[m2M+2 iQ 2p2`v Qi?2` bT2+B2bǶ #`22/BM;
`M;2 BM i?2 /ib2i- b2`+?BM; 7Q` TQBMib rBi?BM i?2 TQHv;QMb Q7 2+? bT2+B2b
i?i Ki+? rBi? TQBMib rBi?BM i?2 TQHv;QM Q7 i?2 #`QQ/ T`bBi2X h?2 QmiTmi Q7
i?Bb MHvbBb Bb  HBbi Q7 bT2+B2b r?Qb2 #`22/BM; `M;2b Qp2`HT rBi? 2+? #`QQ/
T`bBi2 M/ i?2`27Q`2 +QmH/ #2 +QMbB/2`2/  TQi2MiBH ?Qbi Q7 i?2 #`QQ/ T`bBi2X
h?Bb MHvbBb rb T2`7Q`K2/ mbBM; i?2 T+F;2 ǵbTǶ US2#2bK M/ "BpM/ kyy8V
BM _ U_ *Q`2 h2K kyR8V mbBM; i?2 1m`QT2M +m+FQQ U*m+mHmb +MQ`mbV M/ i?2
#`QrM@?2/2/ +Qr#B`/ UJQHQi?`mb i2`V b i?2 #`QQ/ T`bBiB+ bT2+B2bX
Ai Bb +H2` i?i bBKTHv ?pBM;  #`22/BM; `M;2 i?i Qp2`HTb rBi? i?i Q7 
#`QQ/ T`bBi2 Bb  M2+2bb`v T`2+m`bQ` iQ #2BM; ?Qbi iQ  #`QQ/ T`bBi2 #mi Bb
MQi bm{+B2Mi iQ /2i2`KBM2 B7  TQi2MiBH ?Qbi Bb i`mHv bmBi#H2X h?2`27Q`2 Bi Bb
M2+2bb`v iQ T`mM2 bT2+B2b 7`QK i?2 HBbi Q7 TQi2MiBH ?Qbib Q7 i?Qb2 bT2+B2b r?B+?
/Q MQi Ki+? i?2 `2[mB`2K2Mib Q7  #`QQ/ T`bBi2 7Q`  ?QbiX 6Q` i?Bb `2bQM- A
T`mM2 #Qi? i?2 +m+FQQ M/ +Qr#B`/ HBbib Q7 TQi2MiBH ?Qbib Q7 Mv bT2+B2b i?i /Q
8e
MQi Ki+? i?2 /B2i Q7 i?2 #`QQ/ T`bBi2 M/ /Q MQi ?p2 M QT2M M2bi HHQrBM;
7Q` i?2 HvBM; Q7 T`bBiB+ 2;;bX
kX9XjXk S?vHQ;2Mv
>BbiQ`B+HHv- }M/BM;  r2HH@`2bQHp2/ bT2+B2b H2p2H T?vHQ;2Mv Q7  ;`QmT b H`;2
M/ /Bp2`b2 b #B`/b- MmK#2`BM; TT`QtBKi2Hv Ry-yyy bT2+B2b M/ Q++mTvBM; 
?m;2 /Bp2`bBiv Q7 2MpB`QMK2Mib +`Qbb i?2 THM2i- rb 2ti`2K2Hv /B{+mHiX PM2
rv iQ //`2bb i?Bb T`Q#H2K Bb iQ biBi+? iQ;2i?2`  ǵbmT2`i`22Ƕ 7`QK bKHH2` Tm#@
HBb?2/ T?vHQ;2MB2b UaM/2`bQM 2i HX RNN3VX h?Bb TT`Q+? `2HB2b ?2pBHv QM i?2
pBH#BHBiv Q7 ;QQ/ i`22b 7`QK +`Qbb i?2 itQM- b rb i?2 +b2 BM KKKHb
U"BMBM/@1KQM/b 2i HX kyydVX >Qr2p2`- BM +b2b r?2`2  ;`QmT Bb mM/2`bim/B2/
Q` i?2`2 Bb mM+2`iBMiv #Qmi i?2 T?vHQ;2M2iB+ `2HiBQMb?BTb BM i?2 ;`QmT- i?2
bmT2`i`22 K2i?Q/ +M H2/ iQ mM`2bQHp2/- HQr BM7Q`KiBQM `2b Q7 i?2 }MH i`22
Ub22 bm#b2+iBQMc *?Ti2` 6Qm`, h?2 bQ+BH #`BM ?vTQi?2bBb M/ i?2 i?2`KQ;2M2bBb
?vTQi?2bBb BM *2i+2XVX
AM i?2 +b2 Q7 #B`/b- i?2 ;`QmT Bb i?Qm;?i iQ ?p2 `/Bi2/ p2`v `TB/Hv 2`Hv
BM i?2 2pQHmiBQM`v ?BbiQ`v Q7 i?2 ;`QmT U1`B+bQM 2i HX kyyeVX am+? T2`BQ/b Q7
`TB/ /Bp2`bB}+iBQM +M H2/ iQ mM+2`iBMiv BM i?2 `2HiBQMb?BTb #2ir22M bT2+B2b
Q` ?B;?2` ;`QmTBM;b- b rb ?BbiQ`B+HHv i?2 +b2 BM Q+2MB+ /QHT?BMb UJ+:Qr2M 2i
HX kyyNVX "2+mb2 i?2`2 Bb TQi2MiBHHv  KDQ` bQm`+2 Q7 mM+2`iBMiv /22T BM i?2
pBM i`22- /2iBH2/ M/ itQMQKB+HHv #`Q/ /i Bb `2[mB`2/ iQ +QMbi`m+i M/
++m`i2 TB+im`2 Q7 i?2 2pQHmiBQM`v ?BbiQ`v Q7 i?2 ;`QmTX C2ix M/ +QHH2;m2b
UkyRkV mb2/ b2[m2M+2 /i 7`QK e-eej bT2+B2b- +QMbi`BMBM; i?2 TQbBiBQMb Q7 i?2
`2KBMBM; j-jjy bT2+B2b #b2/ QM FMQrM `2HiBQMb?BTb- iQ T`Q/m+2  +QKTH2i2
bT2+B2b H2p2H T?vHQ;2Mv +Qp2`BM; HH FMQrM #B`/ bT2+B2bX h?2 +QK#BMiBQM Q7
2ti2MbBp2 KQH2+mH` /i- FMQrH2/;2 ;BM2/ 7`QK T?vHQ;2M2iB+ bim/B2b Q7 ?B;?2`
itQMQKB+ H2p2Hb U>+F2ii 2i HX kyy3V M/ TQr2`7mH "v2bBM MHviB+ i2+?MB[m2b
HHQr2/ i?2 +`2iBQM Q7  H`;2 #HQ+F Q7 i`22b i?i T`QpB/2b  TQr2`7mH iQQH 7Q`
+QKT`iBp2 MHvbBb r?BHbi MQi B;MQ`BM; `2b Q7 mM+2`iBMiv BM i?2 iQTQHQ;v M/
8d
#`M+? H2M;i?b Q7 i?2 i`22 UC2ix 2i HX kyRkVX 6Q` *?Ti2` }p2 Q7 i?Bb i?2bBb- A
iF2  #HQ+F Q7 Ryyy i`22b 7`QK i?2 bKTH2 T`Q/m+2/ #v C2ix 2i HX UkyRkVX
kX9XjXj MHvbBb
AM *?Ti2` }p2- A i2bi  KBtim`2 Q7 +QMiBMmQmb M/ /Bb+`2i2 p`B#H2b iQ /2i2`@
KBM2 i?2B` `2HiBp2 BM~m2M+2 QM #`BM bBx2 BM TQi2MiBH ?Qbib Q7 i?2 #`QQ/ T`bBiB+
+Qr#B`/ UJQHQi?`mb i2`V M/ +m+FQQ U*m+mHmb +MQ`mbVX h?2 KQbi TT`QT`Bi2
M/ +QKKQMHv 2KTHQv2/ K2i?Q/QHQ;v iQ KQ/2H i?2 2z2+ib Q7 KmHiBTH2 /2T2M/2Mi
p`B#H2b QM  +QMiBMmQmb BM/2T2M/2Mi p`B#H2 Bb S?vHQ;2M2iB+ :2M2`HBb2/ G2bi
a[m`2b US:GaV `2;`2bbBQM U:`72M RN3NVX S:Ga rb Q`B;BMHHv /2p2HQT2/ b M
2ti2MbBQM Q7 BM/2T2M/2Mi +QMi`bib U62Hb2Mbi2BM RN38V M/ +Q``2+ib 7Q` T?vHQ;2@
M2iB+ `2Hi2/M2bb Q7 /i TQBMib BM 2bb2MiBHHv i?2 bK2 rvX "Qi? TT`Q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++QmMi Q7 i?2
/TiBp2 /p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H pHB/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/p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i H2bi  T`iB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i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i /`Qp2 i?2 2pQHmiBQM Q7
H`;2 #`BMb BM T`BKi2b rb i?2 /TiBp2 +?HH2M;2 Q7 MiB+BTiBM;- `2bTQM/BM;
iQ M/ TQi2MiBHHv KMBTmH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`;2 #`BMb U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HBiv- r?B+? Kv ?p2 2pQHp2/ b  `2bTQMb2 iQ
T`2/iBQM Q` 7Q`;BM; b2H2+iBQM T`2bbm`2b- r?B+? K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M/ bT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?p2 `2[mB`2/ +QKTH2t +Q;MBiBQMc bQ iQQ i?2 bFBHHb `2[mB`2/ iQ +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BM 2pQHmiBQMX h?2b2 UM/ Qi?2`V ?vTQi?2b2b i?i ii2KTi
iQ 2tTHBM r?v T`BK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i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i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i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#bQHmi2 Q` `2H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BM bBx2 Bb ;`2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+iB+ p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/p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iBQM- bQ+B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/pM+2/ +Q;MBiBQMX
h?2b2 7Qm` #2?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i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bbB}2/ 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/p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i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/p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HX kyRdV- ?QK2 `M;2 bBx2 UCQM2b 2i HX
kyyN- LmMM 2i HX kyy9- LmMM 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`v #`2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M/ o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i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p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i?2 2pQHmiBQM Q7 i?2 T`BKi2 #`BM UAp2b 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/p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+F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mbBM; A* b+Q`2bX A* rb /2p2HQT2/ b 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i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`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`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`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mbHBiv 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/p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/p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/p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/p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b  r?QH2- i?2b2 Q++m` i i2M iBK2b i?2 `i2 BM 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/p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/p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/p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i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/p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/p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/p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`2 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b 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/p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/p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/p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b 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M/ i?i Q7 i?2 #2bi@bmTTQ`i2/ KQ/2H
U∆A*V Bb BM+Hm/2/ 7Q` KQ/2H +QKT`BbQMX M  A* = k
BM/B+i2b  bB;MB}+Mi /Bz2`2M+2 #2ir22M KQ/2HbX
>vTQi?2bBb S`2/B+iQ`b *Q2{+B2Mi aiM/`/ 1``Q` T@pHm2 A* ∆A*
aQ+BH AMi2HHB;2M+2 AMi2`+2Ti @yXNj yX8e yXyNd NdXek jXkkaQ+B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M jXe8j RX8yN yXyR8
"v +QKT`BM; A* b+Q`2b 7Q` i?2b2 KQ/2Hb- A +QM+Hm/2 i?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i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6B;m`2 jXk, .2MbBiv KT b?QrBM; i?2 KTTBM; Q7 i?2 #BM`v i`Bi
i2``2bi`BHBiv QMiQ i?2 T`BKi2 T?vHQ;2MvX h?2 KTTBM; Bb i?2 T`Q/@
m+i Q7 Ryyy biQ+?biB+ KTTBM; bBKmHiBQMb +QK#BM2/ M/ THQii2/
QMiQ i?2 i`22X _2/ /2MQi2b i2``2bi`BHBiv r?BHbi #Hm2 /2MQi2b `#Q@
`2HBivX
d3
/B/ MQi TQbb2bb +QKTH2t +Q;MBiBQM r2`2 mM#H2 iQ /Ti iQ  `TB/Hv +?M;BM; i2`@
`2bi`BH 2MpB`QMK2Mi- H2pBM; QMHv i?Qb2 bT2+B2b i?i /B/ TQbb2bb i?2 T`2@/Ti2/
+Q;MBiBp2 +QKTH2tBivX Ai Bb BKTQbbB#H2 iQ /BbiBM;mBb? #2ir22M i?2b2 irQ b+2M`BQb
#b2/ QM i?2 /i T`2b2Mi2/ ?2`2X AM 7+i- r?2M +QMbB/2`BM; i?2 +QKT`iBp2 /i-
#Qi? b+2M`BQb rQmH/ `2bmHi BM i?2 bK2 /Bbi`B#miBQMb Q7 i`BibX h?2 /Bz2`2M+2 Bb
i?2 Q`/2` Q7 2p2Mib BM 2pQHmiBQM`v ?BbiQ`v b iQ r?2i?2` i`MbBiBQMb iQ i2``2bi`B@
HBiv r2`2 BMiBiBHHv #2MB;M M/ #2+K2 KQ`2 +?HH2M;BM; 7i2` 2+QHQ;B+H +?M;2b
Q` rb Hrvb +?HH2M;BM;X :Bp2M i?i i2``2bi`BH 2MpB`QMK2Mib +QMiBM  p`B@
2iv Q7 7QQ/ `2bQm`+2b- bQK2 Q7 r?B+? `2[mB`2 2ti`+iBp2 7Q`;BM; M/- TQi2MiBHHv-
iQQH mb2 iQ 2tTHQBi UoBbH#2`;?B 2i HX kyy8V- ;`2i2` #2?pBQm`H ~2tB#BHBiv rQmH/
?p2 #22M /pMi;2Qmb UM/ KBMiBM2/ #v i?2 KmHiBTH2 /TiBp2 +?HH2M;2b Q7
i2``2bi`BH 2MpB`QMK2MibVX q?BHbi i?2b2 i`Bib `2 #BM`v- #2BM; 2Bi?2` T`2b2Mi Q`
#b2Mi- i?2v `2 /2T2M/2Mi QM mM/2`HvBM; +Q;MBiBp2 +QKTH2tBiv r?B+? 2pQHp2b b
 +QMiBMmQmb i`Bi UmbmHHv BM/2t2/ #v K2bm`2b Q7 #`BM bBx2 r?B+? `2 MQi BM@
+Hm/2/ BM i?Bb bim/vVX Ai Bb BKTQ`iMi iQ #2` i?Bb BM KBM/ r?2M +QMbB/2`BM; i?2b2
`2bmHibX >2`2 A K bim/vBM; i?2 2pQHmiBQM Q7  +QKTH2t- +QMiBMmQmbHv 2pQHpBM;
i`Bi #v /B+?QiQKBbBM; Bi #mi i?Bb /Q2b MQi K2M i?i ;BMb Q7 /pM+2/ +Q;MBiBQM
`2 M BMbiMiM2Qmb DmKT 7`QK QM2 bii2 iQ MQi?2`X
h?2b2 }M/BM;b /Q MQi +?HH2M;2 i?2 2tBbiBM; +QMb2Mbmb i?i T`BKi2 #`BM bBx2
?b #22M BM+`2bBM; Qp2` 2pQHmiBQM`v iBK2 +`Qbb i?2 HBM2;2- BM+Hm/BM; +?M;2b
Km+? 2`HB2` BM ?BbiQ`v i?M R8 M/ N KBHHBQM v2`b ;Q UJQMi;QK2`v 2i HX kyRyVX
LQ` /Q A +HBK i?i T`2pBQmb BM+`2b2b BM #`BM bBx2 `2 mM`2Hi2/ iQ +Q;MBiBp2
#BHBivX PM i?2 +QMi``v- i?2 `2bmHib bi`QM;Hv BKTHv i?i +Q;MBiBp2 #BHBiv UM/ #v
BKTHB+iBQM #`BM bBx2V rb mM/2`;QBM; 2pQHmiBQM`v +?M;2 +`Qbb i?2 T`BKi2
i`22 #27Q`2 i?2b2 KDQ` 2+QHQ;B+H i`MbBiBQMbX q?i i?2b2 MHvb2b bm;;2bi Bb
i?i i?2 i`MbBiBQM iQ T`2/QKBMMiHv i2``2bi`BH HB72bivH2b UM/ Qi?2` ++QKTMv@
BM; +?M;2b i?i rQmH/ Q++m` rBi? bm+?  MB+?2 b?B7iV r2`2 2Bi?2` BM~m2M+2/ Q`
7+BHBii2/ #v i?2 /2;`22 Q7 /pM+2/ +Q;MBiBQM 2t?B#Bi2/ #v  ;Bp2M bT2+B2b Q7 T`B@
Ki2X q?2M +QKT`2/ iQ Qi?2` ;`QmTb Q7 KKKHb- T`BKi2b `2 +imHHv Km+?
dN
H2bb i2``2bi`BH i?M mM;mHi2b M/ +`MBpQ`2b M/ v2i ?p2 H`;2` `2HiBp2 #`BM
bBx2b M/ KMv KQ`2 `2TQ`i2/ BM+B/2M+2b Q7 /pM+2/ +Q;MBiBp2 #2?pBQm`bX h?2`2@
7Q`2- Bi Kv TT2` i?i i2``2bi`BHBiv #v Bib2H7 Bb MQi  T`iB+mH`Hv +Q;MBiBp2Hv
/2KM/BM; HB72bivH2X q?BHbi i2``2bi`BHBiv +QmH/ T`QpB/2 +Q;MBiBp2 +?HH2M;2b bm+?
b 2ti`+iBp2 7Q`;BM; M/ 2p2M T`QKQi2 i?2 2pQHmiBQM Q7 KQ`2 +QKTH2t 7Q`Kb
Q7 iQQH mb2 UoBbH#2`;?B 2i HX kyy8V- Bi Bb MQi bBKTHv bT2M/BM; KQ`2 iBK2 QM
i?2 ;`QmM/ i?i A ?vTQi?2bBb2 T`2b2Mi2/  b2H2+iBp2 T`2bbm`2 7Q` T`BKi2bX AM
7+i- A T`QTQb2 i?i i?2 +?HH2M;2b Q7 b?B7iBM; BMiQ  M2r MB+?2- 2t+2`#i2/ #v
 +?M;BM; +HBKi2- Bb r?i T`2b2Mi2/ +Q;MBiBp2 +?HH2M;2b iQ T`BKi2bX h?2 7+i
i?i Qi?2` KKKHb /B/ MQi M2+2bb`BHv `2bTQM/ BM i?2 bK2 KMM2` iQ bm+?
+?HH2M;2b +QmH/ `2~2+i i?i i?2v Kv MQi ?p2 b?B7i2/ MB+?2b BM i?2 bK2 rvX
Hi2`MiBp2Hv- i?2 /Bz2`2Mi T?2MQivTB+ bi`iBM; TQBMib 7Q` Qi?2` KKKH ;`QmTb
/m`BM; T2`BQ/b Q7 +?M;BM; 2+QHQ;B+H +QM/BiBQMb +QmH/ H2/ iQ /Bz2`2Mi `2bTQMb2b
iQ b2H2+iBQM T`2bbm`2bX h?2`27Q`2- i?2 TT`2Mi H+F Q7 +Q``2HiBQM #2ir22M i2``2b@
i`BHBiv M/ #`BM bBx2 BM Qi?2` MBKH ;`QmTb /Q2b MQi BKTHv i?i i2``2bi`BHBiv
+QmH/ MQi ?p2 BM~m2M+2/ +Q;MBiBQM BM T`BKi2b b i?2 `2bmHib bm;;2biX h?mb- Bi Bb
MQi i2``2bi`BH HBpBM; Bib2H7 i?i TT2`b iQ T`QKQi2 /pM+2/ +Q;MBiBQM #mi `i?2`
i?2 2+QHQ;B+H T`2bbm`2b bbQ+Bi2/ rBi? bm+?  b?B7iX PM2 bm+? T`2bbm`2 +QmH/ #2
M BM+`2b2/ 2tTQbm`2 iQ T`2/iQ`b- r?B+? Kv BM im`M +mb2 T`BKi2b iQ HBp2 BM
H`;2` ;`QmTb- +QmMi2`BM; i?2 i?`2i Q7 T`2/iBQMX A7 bQ- i?Bb rQmH/ BM 7+i bmTTQ`i
i?2 bQ+BH #`BM ?vTQi?2bBb r?B+? `;m2b i?i T`BKi2b bQHp2 2+QHQ;B+H T`Q#H2Kb
bm+? b T`2/iBQM T`2bbm`2 #v HBpBM; BM H`;2 ;`QmTb r?B+? M2+2bbBii2b  H`;2`
#`BM U.mM#` RNN3- .mM#` M/ a?mHix &kyRd'VX
h?2 b2+QM/ KBM }M/BM; [m2biBQMb i?2 HQM; ?2H/ pB2r i?i bQ+BHBiv rb i?2 F2v
7+iQ` BM T`BKi2 +Q;MBiBp2 2pQHmiBQMX Hi?Qm;? A /B/ }M/  bB;MB}+Mi bbQ+B@
iBQM #2ir22M bQ+BH ;`QmT bBx2 M/ +Q;MBiBQM Ur?B+? Bb +QMbBbi2Mi rBi? T`2pBQmb
}M/BM;bV- A 7QmM/ MQ 2pB/2M+2 Q7 +Q``2Hi2/ 2pQHmiBQM #2ir22M /pM+2/ +Q;MB@
iBQM M/ i?2 Q`B;BM Q7 bQ+BH HBpBM;X aT2+B}+HHv- +QKT`BbQM Q7 i?2 `2;`2bbBQM
KQ/2Hb `2p2Hb i?i i?2 irQ ‘2+QHQ;B+HǶ KQ/2Hb #Qi? T`QpB/2  bBKBH` }i iQ i?2
3y
/i b i?2 bQ+BH KQ/2HbX h?Bb }M/BM; Bb +QMbBbi2Mi rBi? i?2 bQ+BH #`BM ?v@
TQi?2bBb r?B+? `;m2b i?i +QKTH2t +Q;MBiBQM BM T`BKi2b rb 2M#H2/ #v H`;2
#`BMb i?i 2pQHp2/ BM `2bTQMb2 iQ i?2 T`Q#H2K Q7 #QM/BM; H`;2 bQ+BH ;`QmTb
U.mM#` RNN3- kyyNV- r?B+? r2`2 K/2 M2+2bb`v #v 2+QHQ;B+H T`2bbm`2bX AM im`M-
#2?pBQm`H ~2tB#BHBiv M/ BMMQpiBQM +QmH/ i?2M ?p2 #22M /2THQv2/ iQ bQHp2
Qi?2` `2H2pMi 2+QHQ;B+H +?HH2M;2bX h?2 MHvb2b bm;;2bi  HBF2Hv `2p2`bH Q7 i?i
+mbH b2[m2M+2 Ĝ i?i 2+QHQ;B+H 7+iQ`b /`Qp2 i?2 2pQHmiBQM Q7 T`BKi2 +Q;MBiBQM
r?B+?- BM im`M- Kv ?p2 #22M +Q@QTi2/ iQ #QM/ H`;2 ;`QmTbX b MQi2/- i?2
/B+?QiQKBbiBQM Q7 bQ+BHBiv BM i?Bb MHvbBb Bb MQi M 2tTHB+Bi i2bi Q7 i?2 bQ+BH
#`BM ?vTQi?2bBbX AM 7+i i?2 +HbbB}+iBQM Q7 T`BKi2 bT2+B2b b bQ+BH Q` bQHBi`v
Kv 2p2M TT2` KBbH2/BM; b 2p2M bQHBi`v T`BKi2b /Q ?p2 bQK2 HBKBi2/ bQ+BH
`2HiBQMb?BTb M/ bQ i?2v +QmH/ MQi i`mHv #2 /2b+`B#2/ b bQ+BHX
h?2 BMi2`T`2iiBQM Q7 b2T`i2 `2;`2bbBQM KQ/2Hb BM i?Bb rv Bb M BKT2`72+i T@
T`Q+? iQ i?2 bim/v Q7 2pQHmiBQM`v #BQHQ;vX *QKT`BM; 7Qm` KQ/2Hb b A ?p2
/QM2 ?2`2 TH+2b 2+? 2tTHMiQ`v T`/B;K b b2T`i2 2tTHMiBQMb rBi? 2[mH
#BQHQ;B+H biimbX AM `2HBiv- i?Bb mMHBF2Hv iQ #2 i?2 +b2 b i?2 2pQHmiBQM Q7 +Q;@
MBiBQM UQ` Mv i`BiV Bb  +QKTH2t bvbi2K rBi? KMv p`B#H2b M/ `2HiBQMb?BTb
#2ir22M i?2KX Ai Bb TQbbB#H2 i?i i?2 KmHiBTH2 +Q``2HiBQMb B/2MiB}2/ BM i?Bb
MHvbBb `2 MQi KmimHHv 2t+HmbBp2 M/ Kv `2~2+i #Qi? +mb2b M/ +QMbi`BMib
QM +Q;MBiBp2 2pQHmiBQMX qBi? i?Bb KBM/-  Ti? MHvbBb rQmH/ b22K iQ #2 
r2HH bmBi2/ K2i?Q/ b 2KTHQv2/ T`2pBQmbHv iQ //`2bb bBKBH` [m2biBQMb `QmM/
T`BKi2 #`BM bBx2 2pQHmiBQM U.mM#` M/ a?mHix kyydVX lM7Q`imMi2Hv- +m``2Mi
K2i?Q/b 7Q` T2`7Q`KBM; Ti? MHvbBb `2 v2i iQ #2 7mHHv /2p2HQT2/ 7Q` mb2 rBi?
+QKT`iBp2 /iX  F2v 72im`2 Q7 i?2 MHvbBb T`2b2Mi2/ ?2`2 Bb i?i A +QMi`QH 7Q`
i?2 biiBbiB+H MQMBM/2T2M/2M+2 Q7 /i TQBMib /m2 iQ b?`2/ 2pQHmiBQM`v ?BbiQ`v
Ua22 *?Ti2` k, J2i?Q/bVX h?2 }2H/ Q7 +QKT`iBp2 K2i?Q/b KQp2b [mB+FHv M/
 r2Hi? Q7 M2r K2i?Q/b ?p2 #22M /2p2HQT2/ iQ +?B2p2 i?Bb M/ i?mb `2/m+2 i?2
ivT2 A 2``Q` `i2 BM+Hm/BM;  K2i?Q/ 7Q` T?vHQ;2MiB+HHv +QMi`QHH2/ Ti? MHvbBb
U:QMxH2x@oQv2` M/ >`/2M#2`; kyR9VX h?Bb K2i?Q/ Bb +m``2MiHv QMHv bmBi#H2
3R
7Q` mb2 QM +QMiBMmQmb /i M/ +MMQi #2 mb2/ rBi?  #BM`v Qmi+QK2 p`B#H2 b
Bb mb2/ BM i?Bb MHvbBbX 6mim`2 `2b2`+? rBHH BK iQ T2`7Q`K bm+?  Ti? MHvbBb
BM Q`/2` iQ /Bb2MiM;H2 i?2 +QKTH2t r2# Q7 `2HiBQMb?BTb i?i bm``QmM/ T`BKi2
+Q;MBiBQMX
3k
9 h?2 bQ+BH #`BM ?vTQi?2bBb M/ i?2 i?2`KQ@
;2M2bBb ?vTQi?2bBb BM *2i+2X
9XR #bi`+i
*2i+2Mb Ur?H2b- /QHT?BMb M/ TQ`TQBb2bV ?p2 bQK2 Q7 i?2 H`;2bi `2HiBp2 #`BM
bBx2b Q7 Mv KKKHbX h?2 bQ+BH #`BM ?vTQi?2bBb TQbBib i?i H`;2 `2HiBp2 #`BM
bBx2b 2pQHp2/ BM `2bTQMb2 iQ i?2 +?HH2M;2b TQb2/ #v HBpBM; BM BM+`2bBM;Hv +QK@
TH2t bQ+BH ;`QmTBM;bX q?BH2 i?2 2pQHmiBQM Q7 H`;2 #`BMb BM bQK2 +2i+2Mb Bb
ii`B#mi2/ iQ i?2 ?B;? /2;`22 Q7 bQ+BH +QKTH2tBiv Q#b2`p2/ BM i?2b2 bT2+B2b- bQ@
+BH HBpBM; Bb MQi i?2 QMHv TQbbB#H2 2tTHMiBQMX 6Q` 2tKTH2- i?2 +QMi`Qp2`bBH
ǳi?2`KQ;2M2bBb ?vTQi?2bBbǴ bii2b i?i +2i+2MbǶ H`;2 #`BMb `2 M /TiiBQM
iQ Q+2MB+ +QQHBM; i i?2 PHB;Q+2M2@JBQ+2M2 i`MbBiBQM j9X8 KBHHBQM v2`b ;Q-
T`QpB/BM; ?2i i?`Qm;? ;HBH +2HH K2i#QHBbK- M/ i?i i?2v `2 MQi- BM 7+i- +Q;@
MBiBp2Hv +QKTH2t MBKHbX >2`2 A mb2 T?vHQ;2M2iB+ Ti? MHvbBb iQ /B`2+iHv i2bi
i?2 bQ+BH #`BM M/ i?2`KQ;2M2bBb ?vTQi?2b2b 7Q` i?2 }`bi iBK2X 6m`i?2`KQ`2- A
T`2b2Mi i?2 }`bi +QKT`iBp2 bim/v Q7 bQ+BH bi`m+im`2 M/ #`BM bBx2 BM +2i+2MbX
h?2 MHvb2b ?2`2 b?Qr i?i- ;BMbi 2tT2+iiBQMb- #Qi? i?2 i?2`KQ;2M2bBb ?v@
TQi?2bBb M/ i?2 bQ+BH #`BM ?vTQi?2bBb `2 bmTTQ`i2/ #v i?2 pBH#H2 /iX A
2tTHQ`2 i?2 BKTHB+iBQMb M/ Hi2`Mi2 BMi2`T`2iiBQMb Q7 i?2 i?2`KQ;2M2bBb ?v@
TQi?2bBb BM M ii2KTi iQ ++QmMi 7Q` i?2 BM~m2M+2 Q7 ?#Bii i2KT2`im`2 QM
i?2 2pQHmiBQM Q7 H`;2 #`BMbX A }M/  TQbBiBp2 `2HiBQMb?BT #2ir22M bQ+BHBiv M/
#`BM bBx2 b22KBM;Hv r2F2` i?M bBKBH` `2HiBQMb?BTb 7QmM/ BM T`BKi2bX
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9Xk AMi`Q/m+iBQM
1tTHBMBM; i?2 2tBbi2M+2 M/ /Bbi`B#miBQM Q7 2M2`;2iB+HHv 2tT2MbBp2- H`;2 #`BMb
BM MBKH it `2KBMb M BKTQ`iMi Bbbm2 BM i?2 bim/v Q7 +Q;MBiBp2 2pQHmiBQMX 
p`B2iv Q7 ?vTQi?2b2b ?p2 #22M T`QTQb2/ M/ /2#i2/ 2ti2MbBp2HvX h?2 bQ+BH
#`BM ?vTQi?2bBb ?QH/b i?i i?2 +Q;MBiBp2 +?HH2M;2b Q7 bQ+BH HBpBM; /`Bp2b i?2
2pQHmiBQM Q7 H`;2 #`BMb U.mM#` RNN3- kyyNVX AM +2i+2Mb-  +QKT2iBM;- MQM@
+Q;MBiBp2 2tTHMiBQM 7Q` i?2 2pQHmiBQM Q7 H`;2 #`BMb ?b #22M T`QTQb2/ FMQrM
b i?2 ǳi?2`KQ;2M2bBb ?vTQi?2bBbǴ UJM;2` kyyeVX
h?2 bQ+BH #`BM ?vTQi?2bBb ?QH/b i?i +2`iBM 2+QHQ;B+H T`Q#H2Kb U2;X T`2/@
iBQM T`2bbm`2V +M #2 bQHp2/ bQ+BHHv M/ H`;2 #`BMb M/ +QKTH2t +Q;MBiBQM ?p2
2pQHp2/ iQ KM;2 i?2 `2bmHiBM; +Qbib Q7 bQ+BH HBpBM; U.mM#` kyyN- .mM#` M/
a?mHix &kyRd'VX h?2 bi`QM;2bi bmTTQ`i 7Q` i?2 bQ+BH #`BM ?vTQi?2bBb +QK2b 7`QK
`2b2`+? QM T`BKi2b- BM r?B+? bT2+B2b i?i HBp2 BM H`;2 bQ+BH ;`QmTb ?p2 #22M
b?QrM iQ ?p2 H`;2` M2Q+Q`iB+2b `2HiBp2 iQ i?2 `2bi Q7 i?2 #`BM U.mM#` RNNkVX
6m`i?2`KQ`2- M2Q+Q`i2t bBx2 ?b HbQ #22M b?QrM iQ 2tTHBM i?2 `2HiBQMb?BT #2@
ir22M KH2 bQ+BH `MF M/ KiBM; bm++2bb BM T`BKi2b USrHQrbFB 2i HX RNN3V-
BM/B+iBM; i?i KH2b rBi? H`;2` M2Q+Q`iB+2b `2 KQ`2 bm++2bb7mH i MpB;iBM;
i?2 bQ+BH ?B2``+?v M/ b2+m`BM; KiBM; QTTQ`imMBiB2bX h?2`2 Bb itQMQKB+HHv
rB/2bT`2/ bmTTQ`i 7Q`  HBMF #2ir22M bQ+BHBiv M/ #`BM bBx2 UM/ #v BKTHB+iBQM
+Q;MBiBQMVX AM }b?2b bm+? b +B+?HB/b- bQ+BH ;`QmT bBx2 +Q``2Hi2b rBi? #`BM bBx2
USQHH2M 2i HX kyydVX h?2 bK2 `2HiBQMb?BT #2ir22M ;`QmT bBx2 M/ #`BM bBx2
TT2`b BM i?2 *MB/2 U/Q;V 7KBHv Q7 +`MBpQ`2b U6BM`2HHB M/ 6HvMM kyyNVX AM
//BiBQM- HQM;@i2`K KQMQ;KQmb TB`@#QM/BM; BM #B`/b ?b #22M `;m2/ iQ /`Bp2
i?2 2pQHmiBQM Q7 +Q;MBiBp2 +QKTH2tBiv U1K2`v 2i HX kyydVX
AM Qi?2` it- i?2 ?vTQi?2bBb ?b `2+2Bp2/ KBt2/ bmTTQ`iX AM #B`/b- H`;2 `2H@
iBp2 #`BM bBx2 Bb bbQ+Bi2/ rBi? bQ+BH KQMQ;Kv Uq2bi kyR9V TB` #QM/BM; M/
#B@T`2MiH +`2 Ua?mHix- aX M/ .mM#` kyRy#VX KQM;bi +`MBpQ`2b- i?2 bQ+BH
#`BM ?vTQi?2bBb ?b #22M  TQBMi Q7 +QMi2MiBQM- rBi? bQK2 `;mBM; 7Q` +Q2pQ@
39
HmiBQM #2ir22M bQ+BHBiv M/ #`BM bBx2 US2`2x@"`#2`B 2i HX kyydVX >Qr2p2`-
`2+QMbi`m+iBQMb Q7 +`MBpQ`2 2pQHmiBQM`v ?BbiQ`v b?Qr i?i i?2 HBMF #2ir22M bQ@
+BHBiv M/ #`BM bBx2 Bb 2MiB`2Hv /`Bp2M #v *MB/2 M/ BM 7+i- KQ`2 /2iBH2/
MHvbBb +`Qbb i?2 +H/2 `2p2Hb MQ iB;?i `2HiBQMb?BT #2ir22M bQ+BHBiv M/ #`BM
bBx2 U6BM`2HHB M/ 6HvMM kyyNVX MHvb2b Q7 +?QM/`B+?i?vM }b? ?p2 b?QrM i?i
H`;2 `2HiBp2 #`BM bBx2 BM #iQB/b U`vb M/ bFi2bV M/ b?`Fb Bb bbQ+Bi2/ rBi?
?#Bii +QKTH2tBiv UuQTF 2i HX kyyd- GBbM2v 2i HX kyy3V- bm;;2biBM; 2MpB`QM@
K2MiH /2i2`KBMMib Q7 #`BM bBx2X aBKBH`Hv BM #B`/b- #`BM bBx2 Bb bbQ+Bi2/
rBi? 2MpB`QMK2MiH p`B#BHBiv UavQH 2i HX kyReV M/ M2bi +QKTH2tBiv U>HH 2i
HX kyRjV- +QMi`/B+iBM; Qi?2` `2b2`+?2`b M/ +?HH2M;BM; M 2t+HmbBp2Hv bQ+BH
BMi2`T`2iiBQM Q7 #`BM bBx2 2pQHmiBQMX
AM +2i+2Mb- Q#b2`piBQMb Q7 +QKTH2t bQ+BHBiv +QKT`#H2 iQ T`BKi2b- bm+?
b KH2@KH2 HHBM+2b BM /QHT?BMb U*QMMQ` kyyd- *QMMQ` M/ E`Ƀix2M kyR8V
+QK#BM2/ rBi? Q#b2`piBQMb Q7 TmiiBp2Hv +Q;MBiBp2Hv +QKTH2t #2?pBQm`b bm+?
b iQQH mb2 UE`mix2M 2i HX kyR9V- Kv H2/ iQ i?2 2tT2+iiBQM i?i +2i+2Mb }i
 bBKBH` Tii2`M iQ T`BKi2b- BM bmTTQ`i Q7 i?2 bQ+BH #`BM ?vTQi?2bBbX >Qr2p2`-
i?2 bQ+BH #`BM ?vTQi?2bBb ?b MQi #22M i?Q`Qm;?Hv BMp2biB;i2/ BM +2i+2MbX LQ
/2iBH2/ +QKT`iBp2 MHvbBb Q7 +2i+2M bQ+BHBiv ?b #22M T2`7Q`K2/- TQbbB#Hv
#2+mb2 Q7 i?2 H+F Q7 bm{+B2Mi /i +`Qbb i?2 ;`QmT- M/ bQ Mv +HBKb Q7
+2i+2M bQ+BH BMi2HHB;2M+2 `2Hv QM bT`b2 2pB/2M+2 7`QK  bKHH MmK#2` Q7 bT2+B2bX
JM;2` Ukyye- kyRjV `;m2b i?i i?2 pbi KDQ`Biv Q7 Q#b2`piBQMb mb2/ iQ bmTTQ`i
+HBKb Q7 /pM+2/ +2i+2M BMi2HHB;2M+2 `2 M2+/QiH M/ bmz2` 7`QK TQi2MiBH
Q#b2`p2` #BbX AM  H2M;i?v `2pB2r Q7 +2i+2M #2?pBQm`- JM;2` UkyRjV `;m2b
i?i BM 7+i- i?2 #2?pBQm`H `2T2`iQB`2 Q7 +2i+2Mb Bb mMBKT`2bbBp2 rBi? bBKBH`
#2?pBQm`H +QKTH2tBiv 7QmM/ i?`Qm;?Qmi i?2 MBKH FBM;/QK rBi?Qmi ++QKT@
MvBM; +HBKb Q7 ?B;? +Q;MBiBp2 #BHBivX h?2`27Q`2- i?2 /Bbi`B#miBQM Q7 H`;2 `2H@
iBp2 #`BM bBx2 BM +2i+2Mb `2[mB`2b  MQM@+Q;MBiBp2 2tTHMiBQM- r?B+? JM;2`
T`QpB/2b i?`Qm;? i?2 ?vTQi?2bBb i?i +2i+2Mb mb2 i?2B` #`BMb 7Q` i?2`KH `2;@
mHiBQM M/ MQi /pM+2/ +Q;MBiBQMX JM;2` UkyyeV `;m2/ i?i i?2 +2i+2M
#`BM +QMiBMb  ?B;? MmK#2` Q7 +QMM2+iBp2 ;HBH +2HHb +QKT`2/ iQ +QKTmiiBQMH
M2m`QMbX :HBH +2HHb +M bbBbi BM i?2`KQ`2;mHiBQM #v BM+`2bBM; i?2B` K2i#QHB+
`i2 BM `2bTQMb2 iQ +QH/ 2tTQbm`2 Uax2H2MvB RNN3VX JM;2` i?2`27Q`2 bm;;2bi2/
i?i H`;2 #`BMb BM +2i+2Mb 2pQHp2/ iQ /2H rBi? HBpBM; BM +QH/@ri2` +QM/BiBQMbX
h?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb +QMbBbi2Mi rBi? i?2 iBKBM; Q7 i?2 Q/QMiQ+2i2
`/BiBQM r?B+? Q++m``2/ i i?2 1Q+2M2@PHB;Q+2M2 i`MbBiBQM TT`QtBKi2Hv j9
KBHHBQM v2`b ;Q- i  T2`BQ/ Q7 T`QHQM;2/ Q+2MB+ +QQHBM; Uw+?Qb 2i HX kyyRVX
h?2 i?2`KQ;2M2bBb ?vTQi?2bBb T`2/B+ib i?i #`BM bBx2 b?QmH/ HBKBi i?2 i2KT2`@
im`2b  bT2+B2b +M HBp2 BM U?2`27i2` `272``2/ iQ b ?#Bii i2KT2`im`2V #2+mb2
bT2+B2b rBi?Qmi `2HiBp2Hv H`;2 #`BMb rQmH/ MQi #2 #H2 iQ iQH2`i2 HQr2` 2ti`2K2b
Q7 i2KT2`im`2X JM;2` UkyyeV T`QpB/2b bmTTQ`i 7Q` i?Bb T`2/B+iBQM- B/2MiB7vBM;
M2;iBp2 bbQ+BiBQMb #2ir22M #`BM bBx2 M/ KBMBKmK ?#Bii i2KT2`im`2 M/ 
bi`QM; TQbBiBp2 `2HiBQMb?BT #2ir22M 2M+2T?HBxiBQM M/ i?2 `M;2 Q7 ?#Bii i2K@
T2`im`2bX h?2b2 `2bmHib b?Qr2/ i?i ?B;?Hv 2M+2T?HBx2/ bT2+B2b HBp2 BM  H`;2`
`M;2 Q7 ?#Bii i2KT2`im`2b- bm;;2biBM; i?i 2tTM/2/ #`BM iBbbm2 Bb mb2/ b
 ~2tB#H2 i?2`KQ;2M2iB+ Q`;M #v bT2+B2b i?i 2tT2`B2M+2 H`;2 ~m+imiBQMb BM
?#Bii i2KT2`im`2X
JM;2`Ƕb UkyyeV K2i?Q/b M/ +QM+HmbBQMb ?p2 #22M +`BiB+Bb2/ QM  MmK#2` Q7
;`QmM/bX 6B`bi- KMv +2i+2M `2b2`+?2`b `27mi2 i?2 /BbKBbbH Q7 +2i+2M #2@
?pBQm`H +QKTH2tBiv UJ`BMQ- GQ`B 2i HX kyyd#V M/ +HBK i?i i?2 pQHmK2
Q7 Q#b2`piBQMb BM  p`B2iv Q7 +Q;MBiBp2 bFBHHb +QMbiBimi2 bm{+B2Mi 2pB/2M+2 7Q`
/pM+2/ +Q;MBiBQMX  `2pB2r Q7 i?2 Bbbm2 Q7 /QHT?BM +Q;MBiBp2 #BHBiB2b `;m2/
i?i Hi?Qm;? i?2 Tm`TQ`i2/ 2tKTH2b Q7 +QKTH2t +Q;MBiBp2 #BHBiB2b BM +2i+2
`2 Q7i2M MQi mMB[m2 iQ i?2 ;`QmT UbBKBH` M/ KQ`2 BKT`2bbBp2 #BHBiB2b #2BM;
/2KQMbi`i2/ BM Qi?2` KKKHb HbQV- /QHT?BMb `2 ǳBM KMv `2bT2+ib +Q;MBiBp2
;2M2`HBbib- T2`7Q`KBM; i M Qp2`HH ?B;? H2p2HXǴ U:mMim`FmM kyR9VX h?2 m@
i?Q` ;Q2b QM iQ bm;;2bi i?i ?B;? +Q;MBiBp2 #BHBiB2b ?p2 `Bb2M BM/2T2M/2MiHv
BM P/QMiQ+2iB- SbBii+B7Q`K2b- *Q`pB/2 M/ >QKBMB/2 U:mMim`FmM kyR9VX a2+@
QM/- JM;2`Ƕb Q`B;BMH MHvbBb ?b #22M +`BiB+Bb2/ 7Q` i?2 H+F Q7 +Q``2+iBQM 7Q`
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b?`2/ T?vHQ;2Mv UJtBKBMQ kyyNVX  `2MHvbBb Q7  bm#b2i Q7 +2i+2M /i #v
JtBKBMQ UkyyNV TT2`2/ iQ `27mi2 Mv `2HiBQMb?BT #2ir22M i2KT2`im`2 M/
`2HiBp2 #`BM KbbX >Qr2p2`- i?2 `2MHvbBb rb +?HH2M;2/ bBM+2 i?2 /ib2i
BM+Hm/2/ irQ bT2+B2b BM+Q``2+iHv +i2;Q`Bb2/ b Q++mTvBM; i2KT2`im`2b #2HQr i?2
7`22xBM; TQBMi Q7 b2ri2` UJM;2` kyyNVX h?2 2t+HmbBQM Q7 KvbiB+2i2b U#H22M
r?H2bV M/ `Bp2` /QHT?BMb 7`QK i?2 MHvbBb HbQ HBKBib Bib `Q#mbiM2bb #v M22/@
H2bbHv `2/m+BM; bKTH2 bBx2 BM M H`2/v /i@TQQ` itQMQKB+ ;`QmTX >Qr2p2`-
Bi b?QmH/ #2 MQi2/ i?i B7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb +Q``2+i Bi b?QmH/ #2
/2i2+i#H2 rBi?BM i?2 ?B;?Hv 2M+2T?HBx2/ Q/QMiQ+2i2b ;Bp2M bm{+B2Mi /iX h?2
i?2`KQ;2M2bBb /2#i2 ?b ;2M2`i2/ bi`QM; `2bTQMb2b 7`QK #Qi? bB/2b UJ`BMQ 2i
HX kyy3- JM;2` kyRjV M/ `2KBMb M mM`2bQHp2/ +QMi`Qp2`bv i?i ?b BKTHB+@
iBQMb 7Q` i?2 2pQHmiBQM Q7 +Q;MBiBQMX
h?2 `2T`2b2MiiBQM Q7 `2HiBp2 #`BM bBx2 BM i?Bb /2#i2 ?b +mb2/ bQK2 +QM7mbBQMX
JMv bim/B2b Q7 +2i+2Mb- BM+Hm/BM; JM;2`Ƕb UkyyeV- ?p2 mb2/ 2M+2T?HBxiBQM
[mQiB2Mi U1ZV r?B+?- BM T`BM+BTH2- ;Bp2b  K2bm`2 Q7 #`BM bBx2 BM/2T2M/2Mi Q7
#Q/v Kbb #b2/ QM i?2 b+HBM; `2HiBQMb?BT #2ir22M #`BM M/ #Q/v bBx2 UC2`BbQM
RNdjVX lbBM; KKKH@rB/2 1Z pHm2b iQ bim/v +2i+2Mb +M #2 /m#BQmb ?Qr2p2`-
#2+mb2 +2i+2Mb /Q MQi +QM7Q`K iQ i?2 #`BM@#Q/v b+HBM; Hr Q7 HH KKKHb
UJM;2` kyye- "Q//v 2i HX kyRkVX Pi?2` +QKT`iBp2 bim/B2b Q7 MBKH #`BM bBx2
?p2 i`/BiBQMHHv iF2M `2HiBp2 #`BM bBx2 Ui?2 `2bB/mHb 7`QK  HQ;@HQ; `2;`2bbBQM
Q7 #`BM bBx2 ;BMbi #Q/v bBx2V b i?2 K2i?Q/ Q7 +QMi`QHHBM; 7Q` #Q/v bBx2X h?Bb
K2i?Q/ Bb BM 2bb2M+2 B/2MiB+H iQ +H+mHiBM; 1Z M/ +M #2 bm#D2+i iQ i?2 bK2
+`BiB+BbKbX 6m`i?2`KQ`2- i?2 mb2 Q7 `2HiBp2 #`BM bBx2 ?b #22M +`BiB+Bb2/ #2+mb2
i?Bb BMpQHp2b mbBM; `2bB/mHb b /i r?B+? +M `2bmHi BM #Bb2b BM i?2 QmiTmib
Q7 biiBbiB+H i2bib U6`2+FH2iQM kyyNVX  KQ`2 biiBbiB+HHv TT`QT`Bi2 TT`Q+?
Bb iQ BM+Hm/2 #Q/v Kbb b  T`2/B+iQ` BM Mv KQ/2HHBM; `i?2` i?M iQ i`v M/
+QMi`QH 7Q` Bib 2z2+ib #27Q`2?M/X AM /QBM; bQ- r2 `2 2tTHB+BiHv BMp2biB;iBM; i?2
bBx2 Q7 i?2 #`BM `2HiBp2 iQ #Q/v bBx2 `i?2` i?M bBKTHv i?2 #bQHmi2 bBx2 Q7 i?2
#`BMX
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*QMi``v iQ  KDQ` TBHH` Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb- H`;2 `2HiBp2 #`BM
bBx2 Bb +QKKQMHv bbmK2/ iQ ;Bp2 `Bb2 iQ /pM+2/ +Q;MBiBp2 #BHBiB2b i?i KM@
B72bi b +QKTH2t #2?pBQm`bX AMi2`2biBM;Hv- i?2 bbmKTiBQM i?i 2MH`;2/ #`BM
bBx2 mM/2`TBMb BM+`2b2/ +Q;MBiBp2 #BHBiB2b Bb MQi mMBp2`bHHv ++2Ti2/ UJM;2`
kyRjV /2bTBi2 i?2 H`;2 MmK#2` Q7 +QKT`iBp2 bim/B2b KFBM; i?Bb bbmKTiBQM
U>2Hv M/ _Qr2 kyydVX "`BMb `2 bi`m+im`HHv +QKTH2t M/ i?2 bbmKTiBQM i?i
r?QH2bH2 BM+`2b2b BM bBx2 `2bmHi BM +QKK2Mbm`i2 BM+`2b2b BM +Q;MBiBp2 7mM+iBQM
?b #22M +`BiB+Bb2/ #2+mb2 Q7  H+F Q7 /B`2+i 2pB/2M+2 HBMFBM; #`BM bBx2 iQ +Q;MB@
iBQM U>2Hv M/ _Qr2 kyyd- kyRjVX AM HB;?i Q7 i?2b2 +`BiB+BbKb-  H`;2 MmK#2` Q7
bim/B2b ?p2 BMp2biB;i2/ i?2 /Bbi`B#miBQM Q7 TT`2MiHv +QKTH2t #2?pBQm`b BM 
MmK#2` Q7 MBKH it M/ 7QmM/ bi`QM; bbQ+BiBQMb #2ir22M #`BM bBx2 M/ +QK@
TH2t #2?pBQm`b bm+? b BMMQpiBQM M/ iQQH mb2 BM T`BKi2b U_2/2` 2i HX kyRRV-
T`Q#H2K bQHpBM; BM +`MBpQ`2b U"2MbQM@K`K 2i HX kyReV M/ 7QQ/ ++?BM; BM
#B`/b U:`Kbx2;B M/ 12Mb kyy9V KQM;bi Qi?2` #2?pBQm`b U"v`M2 M/ *Q`T
kyy9- G272#p`2 2i HX kyyk- kyy9VX h?2 +m``2Mi +QMb2Mbmb ?QH/b i?i H`;2 `2HiBp2
#`BM bBx2 Bb /B`2+iHv `2Hi2/ iQ /pM+2/ +Q;MBiBQMX >Qr2p2`- Bi b?QmH/ #2 MQi2/
i?i MQM2 Q7 i?2b2 bim/B2b ?p2 7Q+mb2/ QM +2i+2Mb M/ i?2 +Q;MBiBp2 +QKTH2tBiv
Q7 +2i+2M #2?pBQm` Bb /2#i2/ UJ`BMQ- GQ`B 2i HX kyyd#- JM;2` kyRjVX
S2`?Tb bm`T`BbBM;Hv- i?2 bQ+BH M/ i?2`KQ;2M2bBb ?vTQi?2b2b ?p2 MQi #22M /B@
`2+iHv i2bi2/ M/ +QKT`2/ BM +2i+2 BM  KMM2` i?i HHQrb mb iQ 2pHmi2 i?2
`2HiBp2 pHB/Biv Q7 2Bi?2`X >2`2 A `2TQ`i  M2r MHvbBb r?2`2 A i2bi i?2 T`BM+BTH
T`2/B+iBQMb Q7 #Qi? i?2 i?2`KQ;2M2bBb M/ i?2 bQ+BH #`BM ?vTQi?2bBbX A mb2/
T?vHQ;2M2iB+HHv +Q``2+i2/ Ti? MHvbBb iQ 2pHmi2 i?`22 +mbH ?vTQi?2b2b +QM@
+2`MBM; i?2 `2HiBQMb?BTb #2ir22M #`BM bBx2- ?#Bii i2KT2`im`2 M/ bQ+BH ;`QmT
bBx2X A mb2/  bT2+B2b@H2p2H T?vHQ;2Mv Q7 i?2 +2i+2 iQ bvbi2KiB+HHv +QMi`QH 7Q`
i?2 2z2+i Q7 T?vHQ;2Mv UJ+:Qr2M 2i HX kyyNVX //`2bbBM; i?2b2 [m2biBQMb mbBM;
 KQ/2`M biiBbiB+H K2i?Q/QHQ;v ;Bp2b BMbB;?ib BMiQ +2i+2M 2pQHmiBQM M/ iF2b
BKTQ`iMi bi2Tb iQr`/b `2bQHpBM;  ?Bi?2`iQ mM`2bQHp2/ /2#i2 BM i?2 bim/v Q7
#`BM bBx2 2pQHmiBQMX
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9Xj J2i?Q/b
9XjXR >#Bii i2KT2`im`2 /i
h?2 Q`B;BMH MHvbBb T`QTQbBM; i?2 i?2`KQ;2M2bBb ?vTQi?2bBb +QMiBM2/ ?#Bii
i2KT2`im`2 /i 7Q`  HBKBi2/ MmK#2` Q7 bT2+B2b UJM;2` kyyeVX b /Bb+mbb2/-
i?2 /i mb2/ BM i?Bb M/ bm#b2[m2Mi MHvb2b ?b #22M +`BiB+Bx2/ #Qi? 7Q` BMM+@
+m`+B2b UJM;2` kyyN- J`BMQ 2i HX kyy3V M/ i?2 7BHm`2 iQ +Q``2+i 7Q` bi@
iBbiB+H MQMBM/2T2M/2M+2 Q7 /i TQBMib +mb2/ #v T?vHQ;2Mv UJtBKBMQ kyyNVX
h?2 MHvbBb T`2b2Mi2/ ?2`2 //`2bb2b #Qi? +`BiB+BbKb- }`bi #v `2@;i?2`BM; i?2
?#Bii i2KT2`im`2 /i 7`QK M mT/i2/ bQm`+2 M/ }MHHv #v mbBM; KQ/2`M
T?vHQ;2MiB+HHv BM7Q`K2/ biiBbiB+H MHvbBbX >2`2 A 7QHHQr  bBKBH` K2i?Q/ iQ
JM;2`Ƕb MHvbBb M/ Qp2`HT `M;2b Q7 2+? bT2+B2b rBi? b2 bm`7+2 i2KT2`im`2
/i UJM;2` kyyeVX .i QM b2 bm`7+2 i2KT2`im`2 UaahV r2`2 iF2M 7`QK 
KQ`2 `2+2Mi 2/BiBQM Q7 i?2 qQ`H/ P+2M iHb UG2pBimb 2i HX kyRjV pBH#H2 7`QK
i?2 r2#bBi2 Q7 i?2 LiBQMH P+2MB+ M/ iKQbT?2`B+ /KBMBbi`iBQM ULPVX A
/QrMHQ/2/ i?2 /2+/H p2`;2 aah iF2M Qp2` e /2+/2b URN88@kyRkV i  ;`B/
`2bQHmiBQM Q7 yXk8QX h?2b2 /i `2 THQii2/ BM 6B;m`2 9XRX aTiBH /Bbi`B#miBQM
/i BM i?2 7Q`K Q7 b?T2}H2b r2`2 /QrMHQ/2/ 7Q` 3d bT2+B2b Q7 +2i+2M 7`QK
i?2 Al*L bTiBH /i r2#T;2 UAl*L kyReVX
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6B;m`2 9XR, SHQi Q7 /2+/H p2`;2 b2 bm`7+2 i2KT2`im`2 /2`Bp2/
7`QK i?2 qQ`H/ P+2M iHb UG2pBimb 2i HX kyRjVX h?2 ;2Q;`T?B+
/Bbi`B#miBQM Q7 2+? +2i+2M bT2+B2b Bb +QKT`2/ ;BMbi i?2b2 /i
iQ /2i2`KBM2 i?2 KBMBKmK M/ KtBKmK ?#Bii i2KT2`im`2b 7Q`
2+? bT2+B2bX
1+? TQBMi BM i?2 aah /i rb +QKT`2/ iQ i?2 b?T2}H2 Q7 2+? +2i+2M bT2+B2b
iQ /2i2`KBM2 i?2 KBMBKmK M/ KtBKmK i2KT2`im`2 TQi2MiBHHv 2tT2`B2M+2/
#v 2+? bT2+B2bX h?2 MHvbBb rb T2`7Q`K2/ BM _ U_ *Q`2 h2K kyR8V mbBM;
i?2 T+F;2b ǵQ+2Ƕ UE2HH2v M/ _B+?`/b kyReV M/ ǵbTǶ US2#2bK M/ "BpM/
kyy8VX h?2 `M;2 Q7 i2KT2`im`2b rb +H+mHi2/ b i?2 /Bz2`2M+2 #2ir22M i?2
+H+mHi2/ KtBKmK M/ KBMBKmK pHm2 7Q` 2+? bT2+B2bX 6Bp2 bT2+B2b Q7 `Bp2`@
/r2HHBM; /QHT?BMb UAMB ;2Qz`2MbBb- GBTQi2b p2tBHHB72`- aQiHB ~mpBiBHBb- SHiMBbi
KBMQ` M/ SHiMBbi ;M;2iB+V +QmH/ MQi #2 MHvb2/ mbBM; i?Bb K2i?Q/ b i?2
qQ`H/ P+2M iHb /Q2b MQi +Qp2` i?2 ri2` i2KT2`im`2b Q7 `Bp2`bX .i 7Q`
SHiMBbi bTTX r2`2 iF2M 7`QK :`xBK2FǶb MBKH GB72 1M+v+HQT2/B U>mi+?BMb
kyyjV M/ i?2 `2KBMBM; i?`22 bT2+B2b 7`QK JM;2`Ƕb UkyyeV Q`B;BMH MHvbBbX HH
i2KT2`im`2 /i r2`2 HQ;@i`Mb7Q`K2/ T`BQ` iQ MHvbBbX q?2M i`Mb7Q`KBM; i?2
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KBMBKmK ?#Bii i2KT2`im`2 /i- A //2/ k iQ 2+? pHm2 iQ ++QmMi 7Q` i?2
T`2b2M+2 Q7 M2;iBp2 i2KT2`im`2b BM i?2 /i r?B+? +QmH/ #2 b HQr b @RX3X
9XjXk aQ+BH bi`m+im`2 /i
>2`2 A /QTi Jv@*QHH/Q 2i HǶb UkyydV ǳ#`Q/ +QM+2Ti TT`Q+?Ǵ iQ +2i+2M
bQ+BHBiv BM r?B+? bT2+B2b `2 bbB;M2/ iQ QM2 Q7 7Qm` +i2;Q`B2b ++Q`/BM; iQ
i?2 bBx2 M/ bi`m+im`2 Q7 i?2B` bQ+BH ;`QmTbX A // iQ i?2 2`HB2` /ib2i #v
BM+Hm/BM; BM7Q`KiBQM #Qmi bBt //BiBQMH bT2+B2b UqBHbQM M/ JBii2`K2B2` kyR9VX
Jv@*QHH/Q 2i HǶb UkyydV +i2;Q`BxiBQM Q7 bQ+BHBiv U`2T`Q/m+2/ BM i#H2 9XRV
/2b+`B#2b M BM+`2bBM; b+H2 Q7 +QKTH2tBiv BM bQ+BH bi`m+im`2X 6Q` i?2 Tm`TQb2b
Q7 i?Bb MHvbBb- A i`2i bQ+BHBiv b  Tb2m/Q@+QMiBMmQmb p`B#H2 BM+Hm/BM; bT2+B2b
+HbbB}2/ b BMi2`K2/Bi2 #2ir22M irQ bii2b b ?H7rv #2ir22M i?2 irQ pHm2bX
HH MHvb2b r2`2 T2`7Q`K2/ rBi? bQ+BHBiv `QmM/2/ mT M/ /QrM iQ i2bi i?2
b2MbBiBpBiv Q7 i?2 MHvbBb iQ mM+2`iBMiv BM i?2 bQ+BH bi`m+im`2 /iX h?2b2
MHvb2b `2 BM+Hm/2/ BM bmTTH2K2Mi`v BM7Q`KiBQMX h?Bb K2i?Q/ Q7 +HbbB7vBM;
bQ+BH +QKTH2tBiv ;Q2b bQK2 rv iQ //`2bbBM; i?2 DmbiB}2/ +QM+2`Mb i?i `r
;`QmT bBx2 Bb MQi M2+2bb`BHv  bmBi#H2 BM/2t Q7 +QKTH2tBivX
h#H2 9XR, *i2;Q`B+H +HbbB}+iBQM Q7 bQ+BH bi`m+im`2 iF2M 7`QK
Jv@*QHH/Q 2i H UkyydVX
aQ+BHBiv .2}MBM; 62im`2b Q7 i?2 :`QmT
y aQHBi`v aQ+BH #QM/b HBKBi2/ iQ KQi?2` M/ +H7X aQK2 ;;`2;iBQM 7Q` 722/BM;-KB;`iBQM M/ #`22/BM;X
R :`QmT HBpBM; q2Ff~mB/ bbQ+BiBQMbX "Qi? b2t2b /BbT2`b2X
k :`QmT HBpBM; GQM; i2`K bbQ+BiBQMb rBi? mM`2Hi2/ ;`QmT K2K#2`bX "Qi? b2t2b /BbT2`b2X
j :`QmT HBpBM;
GQM; i2`K bbQ+BiBQMbX :`QmT K2K#2`b `2 +HQb2 `2HiBp2bX a2t@/2T2M/2Mi
MiH T?BHQTi`v Q` MQ /BbT2`bBQMX
9XjXj "`BM M/ #Q/v bBx2 /i
"`BM M/ #Q/v Kbb2b UBM ;`KbV 7Q` 9j bT2+B2b r2`2 iF2M 7`QK JQMi;QK2`v
2i HX UkyRjV M/ HQ;@i`Mb7Q`K2/ 7Q` MHvbBbX
NR
9XjX9 S?vHQ;2Mv
AM Q`/2` iQ +QMi`QH 7Q` i?2 TQi2MiBHHv +QM7QmM/BM; 2z2+i Q7 b?`2/ 2pQHmiBQM`v
?BbiQ`v- A mb2  r2HH `2bQHp2/ +2i+2M T?vHQ;2Mv 7`QK i?2 HBi2`im`2 BM+Hm/BM;
#`M+? H2M;i?b T`QTQ`iBQMH iQ iBK2 UJ+:Qr2M 2i HX kyyNVX
9XjX8 MHvbBb
Si? MHvbBb Bb M 2ti2MbBQM Q7 KmHiBTH2 `2;`2bbBQM /2p2HQT2/ iQ i2bi BMi2`+@
iBQMb #2ir22M KmHiBTH2 i`Bib M/ KF2 BM72`2M+2b #Qmi +mbHBiv Ua?BTH2v kyyNVX
"b2/ QM i?2 i?2`KQ;2M2bBb ?vTQi?2bBb M/ i?2 bQ+BH #`BM ?vTQi?2bBb- A +QM@
bi`m+i2/ irQ /B`2+i2/ +v+HB+ ;`T?b U.:bV iQ `2T`2b2Mi 2+? +mbH ?vTQi?2bBb
M/  i?B`/ iQ `2T`2b2Mi #Qi? ?vTQi?2b2b iQ;2i?2`X  7Qm`i?- MmHH KQ/2H rb
7Q`KmHi2/ BM r?B+? i?2 QMHv p`B#H2 i?i z2+ib #`BM bBx2 Bb #Q/v KbbX h?2b2
+mbH KQ/2Hb `2 /2TB+i2/ BM 6B;m`2 9XkX AM 2+? KQ/2H- #Q/v Kbb Bb HBMF2/ iQ
bQ+BHBivX h?Bb HBMF `2T`2b2Mib  +Q``2HiBQM #2ir22M #Q/v bBx2 M/ bQ+BH ;`QmT
bBx2 BM +2i+2MbX Ai Bb TQbbB#H2 i?i bm+?  +Q``2HiBQM Bb /`Bp2M #v i?2 /Bz2`2Mi
Mmi`BiBQMH /2KM/b Q7 ;`QmTbX h?Bb `2HiBQMb?BT Bb MQi i?2 bm#D2+i Q7 i?Bb MHvbBb
M/ bQ Bb T`2b2Mi BM 2p2`v KQ/2HX
lbBM; i?2 T`BM+BTH2 Q7 /@b2T`iBQM Ua?BTH2v kyyyV- A B/2MiB}2/ TB`b Q7 p`B#H2b
i?i `2 MQi /B`2+iHv HBMF2/ BM 2+? .: M/ `2 i?2`27Q`2 BM/2T2M/2Mi ++Q`/BM;
iQ i?2 KQ/2H U:QMxH2x@oQv2` M/ >`/2M#2`; kyR9VX h?2b2 +QM/BiBQMH BM/2T2M@
/2M+B2b +M #2 i2bi2/ mbBM; `2;`2bbBQM KQ/2Hb M/ bm#D2+iBM; i?2 T@pHm2b Q7 i?2
+Q2{+B2Mib /2b+`B#BM; i?2 `2HiBQMb?BT #2ir22M BM/2T2M/2Mi p`B#H2b 7`QK 2+?
`2;`2bbBQM iQ 6Bb?2`Ƕb * i2biX A7 6Bb?2`Ƕb * Bb MQi bB;MB}+Mi- i?2M i?2 KQ/2H
`2T`2b2Mi2/ BM i?2 .: +M #2 ++2Ti2/ M/ i?2 `2HiBp2 +QMi`B#miBQMb Q7 2+?
p`B#H2 +M i?2M #2 bb2bb2/ mbBM; S:Ga `2;`2bbBQM KQ/2Hb U:QMxH2x@oQv2` M/
>`/2M#2`; kyR9VX JQ/2Hb +M #2 +QKT`2/ mbBM; *A*- M BM7Q`KiBQM i?2Q`v
TT`Q+? iQ KQ/2H +QKT`BbQM +QKT`#H2 iQ A*X >2`2 KQ/2Hb `2 +QKT`2/
mbBM; *A*+- r?B+? BM+Hm/2b  +Q``2+iBQM 7Q` bKHH bKTH2 bBx2b- mbBM; _ +Q/2
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6B;m`2 9Xk, 6Qm` Hi2`Mi2 KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM Kbb U"`JV- #Q/v Kbb U"QJV-
bQ+BHBiv UaQ+V- M/ ?#Bii i2KT2`im`2 Uh2V mM/2` i?2 T`2/B+iBQMb
Q7 i?2 bQ+BH #`BM ?vTQi?2bBb UV- i?2 i?2`KQ;2M2bBb ?vTQi?2bBb U#V-
 +QK#BMiBQM Q7 i?2 irQ T`2pBQmb ?vTQi?2b2b U+V M/  MmHH KQ/2H
U/VX
Nj
T`QpB/2/ #v :QMxH2x@oQv2` M/ pQM >`/2M#2`; UkyR9VX
MHvb2b r2`2 `mM mbBM; KBMBKmK ?#Bii i2KT2`im`2 M/ `M;2 Q7 ?#Bii
i2KT2`im`2b iQ i2bi irQ Hi2`MiBp2 TT`Q+?2b iQ i?2 i?2`KQ;2M2bBb ?vTQi?2bBbX
h?2 i?2`KQ;2M2bBb ?vTQi?2bBb T`2/B+ib i?i H`;2 #`BMb `2  `2bTQMb2 iQ i?2`KH
T`2bbm`2b M/ bQ i?2 i?2`KQ;2M2bBb ?vTQi?2bBb T`2/B+ib i?i +2i+2Mb HBpBM; BM
HQr2` KBMBKmK ?#Bii i2KT2`im`2b rBHH ?p2 H`;2` `2HiBp2 #`BM bBx2b iQ +i b
 #mz2` ;BMbi i?2 2ti`2K2b Q7 i2KT2`im`2X JM;2`Ƕb UkyyeV Q`B;BMH MHvbBb
7QmM/  bi`QM;2` bbQ+BiBQM #2ir22M `M;2 Q7 i2KT2`im`2 M/ #`BM bBx2 i?M
KBMBKmK i2KT2`im`2X  `2HiBQMb?BT #2ir22M i?2 `M;2 Q7 ?#Bii i2KT2`im`2
M/ #`BM bBx2 +QmH/ HbQ #2 iF2M b bmTTQ`iBM; i?2 i?2`KQ;2M2bBb ?vTQi?2bBb b
i?2 p`B#H2 i?2`KH T`2bbm`2b Kv /`Bp2 i?2 2tTMbBQM Q7 i?2 #`BM b  ~2tB#H2
i?2`KQ;2M2iB+ Q`;MX
HH `2;`2bbBQM KQ/2Hb BM i?Bb MHvbBb r2`2 T?vHQ;2M2iB+HHv +QMi`QHH2/ S:Ga KQ/@
2Hb T2`7Q`K2/ BM _ p jXkXj U_ *Q`2 h2K kyR8V mbBM; i?2 T+F;2 ǵ+T2`Ƕ UP`K2
2i HX kyRjVX h?2 b+HBM; T`K2i2` HK#/ rb 2biBKi2/ mbBM; KtBKmK HBF2@
HB?QQ/ BM 2+? KQ/2HX q?2M i?2 /i Bb T`mM2/ iQ 2t+Hm/2 bT2+B2b rBi? KBbbBM;
/i- i?2 bKTH2 bBx2 Bb jN bT2+B2b Q7 +2i+2M- BM+Hm/BM; bT2+B2b 7`QK HH 7KBHB2b
rBi?BM +2i+2X
9X9 _2bmHib
h?2 T`BM+BTH2 +HBK Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb i?i ?#Bii i2KT2`im`2
T`QKQi2/ i?2 2pQHmiBQM Q7 H`;2 #`BMb 7Q` i?2 Tm`TQb2 Q7 ;2M2`iBM; //BiBQMH
?2i r?2M i?2 MBKH Bb BM T`iB+mH`Hv +QH/ ri2`bX Hi2`MiBp2Hv- i?2 bQ+BH #`BM
?vTQi?2bBb bb2`ib i?i H`;2 #`BMb 2pQHp2/ iQ BM+`2b2 i?2 +Q;MBiBp2 T`Q+2bbBM;
TQr2` `2[mB`2/ iQ HBp2 BM H`;2`- KQ`2 +QKTH2t bQ+BH ;`QmTbX lbBM; i?2 ?#Bii
i2KT2`im`2b 2tT2`B2M+2/ #v +2i+2M bT2+B2b M/  bBKTH2 K2i`B+ Q7 bQ+BH +QK@
TH2tBiv /2`Bp2/ 7`QK bQ+BH bi`m+im`2- A i2bi2/ i?2b2 +HBKb mbBM; T?vHQ;2M2iB+HHv
+QMi`QHH2/ Ti? MHvbBbX h?2 MHvbBb rb `2T2i2/ mbBM; KBMBKmK ?#Bii i2K@
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T2`im`2 M/ `M;2 Q7 ?#Bii i2KT2`im`2 ?#Biib BM Q`/2` iQ i?Q`Qm;?Hv i2bi
i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Ub22 AMi`Q/m+iBQMVX
9X9XR _M;2 Q7 ?#Bii i2KT2`im`2
 +QKT`BbQM Q7 i?2 bQ+BH #`BM ?vTQi?2bBb- i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/
?vTQi?2b2b M/  MmHH KQ/2H Bb b?QrM BM i#H2 9XkX h?2 +QK#BMiBQM Q7 i?2 bQ+BH
M/ i?2`KQ;2M2bBb ?vTQi?2b2b 2K2`;2/ b i?2 KQbi 7pQm`2/ +mbH KQ/2HX h?2
MmHH KQ/2H rb bi`QM;Hv `2D2+i2/ U* 4 kyXe3R- T I yXyyRVX lTQM i2biBM; i?2
+QM/BiBQMH BM/2T2M/2M+B2b Q7 i?2 i?2`KQ;2M2bBb KQ/2H- bQ+BHBiv M/ #`BM bBx2
r2`2 `2p2H2/ MQi iQ #2 BM/2T2M/2Mi Uβ 4 yXy3- T 4 yXyR3V +mbBM; i?2 KQ/2H iQ
#2 `2D2+i2/ U* 4 RRXj3j- T 4 yXykjVX aBKBH`Hv- r?2M A i2bi2/ i?2 BM/2T2M/2M+B2b
Q7 i?2 bQ+BH #`BM KQ/2H- ?#Bii i2KT2`im`2 `M;2 M/ #`BM bBx2 r2`2 MQi
BM/2T2M/2Mi Uβ 4 yXkd- T 4 yXyjjV- +mbBM; i?2 bQ+BH #`BM KQ/2H iQ HbQ #2
`2D2+i2/X h?Bb MHvbBb i?2`27Q`2 `2D2+ib i?2 TQbbB#BHBiv i?i 2Bi?2` i?2 bQ+BH #`BM
?vTQi?2bBb Q` i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb 2t+HmbBp2Hv +Q``2+iX
h#H2 9Xk, _2bmHib Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvb2b /2@
`Bp2/ 7`QK 7Qm` Hi2`Mi2 Ti? /B;`Kb /2b+`B#BM; i?2 bQ+BH #`BM
?vTQi?2bBb- i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/ ?vTQi?2bBb M/ 
MmHH ?vTQi?2bBb mbBM; 6Bb?2`Ƕb * M/ *A*+ iQ Q`/2` i?2 ?vTQi?2b2b
#v /2;`22 Q7 biiBbiB+H bmTTQ`iX h?2b2 MHvb2b mb2 `M;2 Q7 ?#Bii
i2KT2`im`2b b i?2 K2bm`2 Q7 i2KT2`im`2
JQ/2H * biiBbiB+ T@pHm2 *A*+
*QK#BM2/ jXje8 yXR3e kdX8dk
aQ+BH "`BM RyXRej yXyj3 jyXNej
h?2`KQ;2M2bBb RRXj3j yXykj jkXR3j
LmHH kyXe3R yXyyy j3XkN9
6Q` i?2 +QK#BM2/ ?vTQi?2b2b- A i`MbHi2/ i?2 Ti? /B;`K BMiQ `2;`2bbBQM KQ/@
2Hb /2b+`B#BM; i?2 +mbH `2HiBQMb?BTbX h?2b2 KQ/2Hb r2`2 i2bi2/ #v S:Ga `2@
;`2bbBQM M/ i?2 `2bmHib `2 b?QrM BM i#H2 9XjX h?2 +QK#BM2/ ?vTQi?2b2b KQ/2H
+QM}`Kb i?i ?#Bii i2KT2`im`2 `M;2 /Q2b bB;MB}+MiHv BM~m2M+2 #`BM bBx2 Uβ
4 yXkd- T 4 yXyjV b /Q2b bQ+BH +QKTH2tBiv Uβ 4 yXy3- T 4 yXyR3VX 6B;m`2 9Xj
b?Qrb i?2 +QK#BM2/ KQ/2H rBi? i?2 `2bmHib //2/- +H2`Hv /2KQMbi`iBM; i?2 27@
N8
72+i Q7 #Qi? ?#Bii i2KT2`im`2 M/ bQ+BHBiv QM i?2 2pQHmiBQM Q7 2MH`;2/ #`BM
bBx2X .2bTBi2 i?2 KQ/2H +QKT`BbQM bi;2 Q7 i?2 MHvbBb Ui#H2 9XkV BM/B+iBM;
i?i i?2 bQ+BH #`BM KQ/2H Bb  bHB;?iHv #2ii2` }i i?M i?2 i?2`KQ;2M2bBb ?vTQi?@
2bBb- i?2 `2;`2bbBQM +Q2{+B2Mib 7Q` 2+? T`2/B+iQ` BM/B+i2 i?i i2KT2`im`2 `M;2
Uβ 4 yXkdV ?b  bi`QM;2` BM~m2M+2 QM #`BM bBx2 i?M bQ+BHBiv Uβ 4 yXy3VX q?2M
`QmM/BM; BMi2`K2/Bi2 bQ+BH +QKTH2tBiv +HbbB}+iBQMb mT M/ /QrM- A 7QmM/ i?i
i?2 pHm2b BM i#H2 9Xk +?M;2/ K`;BMHHv Ua22 TT2M/BtV BM/B+iBM; i?i i?2 `2@
bmHib `2 MQi bi`QM;Hv pmHM2`#H2 iQ mM+2`iBMiv BM i?2 bQ+BH +QKTH2tBiv /iX
h#H2 9Xj, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
?#Bii i2KT2`im`2 `M;2 mM/2`  +QK#BMiBQM Q7 i?2 bQ+BH #`BM
?vTQi?2bBb M/ i?2 i?2`KQ;2M2bBb ?vTQi?2bBbX
Pmi+QK2 S`2/B+iQ` β ai/X 1``Q` T@pHm2 λ
"Q/v Jbb yXj39 yXyj3 y
"`BM Jbb h2KT2`im`2 _M;2 yXke3 yXRkR yXyjj yX3d
aQ+BHBiv yXydN yXyjk yXyR3
aQ+BHBiv "Q/v Jbb yX9jd yXR3 yXyk yXN38
"Q/v Jbb h2KT2`im`2 _M;2 yXde9 yX8yk yXRje yXNe9
Ne
BoM
BrM
Te Socp < 0.001
0.38
p = 0.033
0.27
p = 0.020
0.43
p = 0.018
0.08
p = 0.136
0.76
6B;m`2 9Xj, Si? /B;`K rBi? i?2 `2bmHib Q7 S:Ga `2;`2bbBQM KQ/@
2Hb BM+Hm/2/ b?QrBM; i?2 K;MBim/2 M/ bB;MB}+M+2 Q7 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb BM  +QK#BMiBQM Q7 i?2 bQ+BH #`BM ?vTQi?2bBb
M/ i?2 i?2`KQ;2M2bBb ?vTQi?2bBbX aiiBbiB+HHv bB;MB}+Mi +mbH
`2HiBQMb?BTb `2 b?QrM BM ;`22M M/ MQM@bB;MB}+Mi `2HiBQMb?BTb
`2 /2TB+i2/ BM ;`2vX
9X9Xk JBMBKmK ?#Bii i2KT2`im`2
h?2 `2bmHib Q7 KQ/2H +QKT`BbQM r?2M A mb2/ KBMBKmK ?#Bii i2KT2`im`2 `2
b?QrM BM i#H2 9X9X b #27Q`2- i?2 MmHH ?vTQi?2bBb Bb `2D2+i2/ U* 4 R9XRR- T 4
yXyyRV M/ i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb `2D2+i2/ U* 4 RyX3RR- T 4 yXykNVX
>Qr2p2`- r?2M KBMBKmK ?#Bii i2KT2`im`2 Bb mb2/ BM TH+2 Q7 i?2 `M;2 Q7
?#Bii i2KT2`im`2b- i?2 bQ+BH #`BM ?vTQi?2bBb Bb MQi `2D2+i2/ U* 4 9X8N- T 4
yXjjkV M/ Bb bHB;?iHv 7pQm`2/ Qp2` i?2 +QK#BM2/ KQ/2H U* 4 RX39j- T 4 yXjN3V
rBi?  /Bz2`2M+2 BM *A*+ Q7 yXeeX h?2`27Q`2- i?Bb MHvbBb bmTTQ`ib i?2 bQ+BH
#`BM ?vTQi?2bBb bHB;?iHv KQ`2 i?M  +QK#BMiBQM Q7 #Qi? ?vTQi?2b2bX >Qr2p2`-
/QTiBM; i?2 +QMp2MiBQM 7`QK i?2 mb2 Q7 A* BM KQ/2H +QKT`BbQM- i?2 ∆*A*+ Q7
H2bb i?M irQ BM/B+i2b i?i QM2 KQ/2H +MMQi #2 7pQm`2/ Qp2` i?2 Qi?2` #b2/
Nd
QM pBH#H2 2pB/2M+2X
h#H2 9X9, _2bmHib Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvbBb Q7
7Qm` Hi2`Mi2 Ti? /B;`Kb /2b+`B#BM; i?2 bQ+BH #`BM ?vTQi?2bBb-
i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/ ?vTQi?2bBb M/  MmHH ?vTQi?@
2bBb mbBM; 6Bb?2`Ƕb * M/ *A*+ iQ Q`/2` i?2 ?vTQi?2b2b #v /2;`22 Q7
biiBbiB+H bmTTQ`iX h?2b2 MHvb2b mb2 KBMBKmK ?#Bii i2KT2`@
im`2 b i?2 K2bm`2 Q7 i2KT2`im`2X
JQ/2H * biiBbiB+ T@pHm2 *A*+
aQ+BH "`BM 9X8Ny yXjjk k8XjNy
*QK#BM2/ RX39j yXjN3 keXy8y
h?2`KQ;2M2bBb RyX3RR yXykN jRXeRR
LmHH R9XRRy yXyyR jRXdkj
"Qi? i?2 +QK#BM2/ M/ bQ+BH #`BM ?vTQi?2b2b r2`2 i`MbHi2/ BM iQ S:Ga KQ/@
2Hb QM+2 ;BMX h#H2 9X8 b?Qrb i?2 KQ/2Hb /2b+`B#BM; i?2 +QK#BM2/ KQ/2H rBi?
KBMBKmK ?#Bii i2KT2`im`2 `2T`2b2MiBM; i?2 TQi2MiBH BM~m2M+2 Q7 ?#Bii i2K@
T2`im`2 QM #`BM bBx2X 6`QK i?2b2 `2bmHib- Bi Bb +H2` i?i bQ+BHBiv Uβ 4 yXyN- T 4
yXyRV ?b  bB;MB}+Mi BM~m2M+2 QM #`BM bBx2 #mi KBMBKmK ?#Bii i2KT2`im`2
/Q2b MQi Uβ 4 @yXy8- T 4 yXk8VX h#H2 9Xe b?Qrb i?2 `2bmHib Q7 S:Ga KQ/2Hb
/2b+`B#BM; i?2 bQ+BH #`BM ?vTQi?2bBbX h?2 `2bmHib Q7 #Qi? MHvb2b `2 pBbmHBb2/
BM };m`2 9X9- r?B+? /2KQMbi`i2b i?i KBMBKmK ?#Bii i2KT2`im`2 /Q2b MQi
BM~m2M+2 #`BM bBx2- +QMi``v iQ i?2 T`2/B+iBQMb Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb-
#mi /Q2b bi`QM;Hv BM~m2M+2 #Q/v bBx2 Uβ 4 @yX89- T I yXyyRVX
h#H2 9X8, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
KBMBKmK ?#Bii i2KT2`im`2 mM/2`  +QK#BMiBQM Q7 i?2 bQ+BH
#`BM ?vTQi?2bBb M/ i?2 i?2`KQ;2M2bBb ?vTQi?2bBbX
Pmi+QK2 S`2/B+iQ` β ai/X 1``Q` T@pHm2 λ
"Q/v Jbb yXjee yXy9d y
"`BM Jbb JBMBKmK h2KT2`im`2 @yXy8k yXy98 yXk8j yX3k9
aQ+BHBiv yXy33 yXyjj yXyRR
aQ+BHBiv "Q/v Jbb yX9jd yXR3 yXyk yXN38
"Q/v Jbb JBMBKmK h2KT2`im`2 @yX89j yXRk9 y yXNRj
N3
h#H2 9Xe, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
KBMBKmK ?#Bii i2KT2`im`2 mM/2` i?2 bQ+BH #`BM ?vTQi?2bBbX
Pmi+QK2 S`2/B+iQ` β ai/X 1``Q` T@pHm2 λ
"`BM Jbb "Q/v Jbb yXjNN yXyjN y yX3eaQ+BHBiv yXyNR yXyjj yXyR
aQ+BHBiv "Q/v Jbb yX9jd yXR3 yXyk yXN38
"Q/v Jbb JBMBKmK h2KT2`im`2 @yX89j yXRk9 y yXNRj
Social Brain
BoM
BrM
Te Socp < 0.001
0.40
p = 0.010
0.09
p = 0.020
0.44
p < 0.001
−0.54
Combined
BoM
BrM
Te Socp < 0.001
0.37
p = 0.253
−0.05
p = 0.020
0.43
p = 0.011
0.09
p < 0.001
−0.54
6B;m`2 9X9, Si? /B;`Kb /2TB+iBM; i?2 `2bmHib Q7 S:Ga `2;`2b@
bBQM KQ/2Hb b?QrBM; i?2 K;MBim/2 M/ bB;MB}+M+2 Q7 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb mM/2` i?2 bQ+BH #`BM ?vTQi?2bBb UH27iV M/ 
+QK#BMiBQM Q7 i?2 bQ+BH M/ i?2`KQ;2M2bBb ?vTQi?2bBb U`B;?iVX ai@
iBbiB+HHv bB;MB}+Mi TQbBiBp2 +mbH `2HiBQMb?BTb `2 b?QrM BM ;`22M-
M2;iBp2 `2HiBQMb?BTb BM `2/ M/ MQM@bB;MB}+Mi `2HiBQMb?BTb `2
/2TB+i2/ BM ;`2vX
9X8 .Bb+mbbBQM
A b?Qr #v T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvbBb i?i- ;BMbi 2tT2+iiBQMb-
#Qi? bQ+BH +QKTH2tBiv M/ ?#Bii i2KT2`im`2 `M;2 TQbBiBp2Hv BM~m2M+2 #`BM
bBx2 BM +2i+2MbX >Qr2p2`- KBMBKmK ?#Bii i2KT2`im`2 Bb b?QrM iQ ?p2 MQ
bbQ+BiBQM rBi? #`BM bBx2X h?Bb MHvbBb bmTTQ`ib JM;2`Ƕb UkyyeV Q`B;BMH MH@
vbBb b?QrBM;  +Q``2HiBQM #2ir22M ?#Bii i2KT2`im`2 `M;2 M/ #`BM bBx2 #mi
+QMi`/B+ib i?2 `2HiBQMb?BT 7QmM/ #2ir22M KBMBKmK ?#Bii i2KT2`im`2 M/
NN
#`BM bBx2 BM i?2 bK2 MHvbBbX 6m`i?2`KQ`2- i?2 `2HiBQMb?BT #2ir22M bQ+BH
bi`m+im`2 M/ `2HiBp2 #`BM bBx2 T`QpB/2b 2pB/2M+2 BM bmTTQ`i Q7 +QMp2`;2Mi 2pQ@
HmiBQM Q7 #`BM bBx2 M/- #v BM72`2M+2- +Q;MBiBp2 #BHBiB2b BM +2i+2Mb M/ T`BKi2b
UJ`BMQ kyykVX
9X8XR h?2 aQ+BH "`BM >vTQi?2bBb
h?2 bQ+BH #`BM ?vTQi?2bBb Bb r2HH /Q+mK2Mi2/ BM T`BKi2b U.mM#` kyyNV M/ ?b
`2+2Bp2/ KBt2/ bmTTQ`i 7`QK bim/B2b Q7 Qi?2` ;`QmTb Uq2bi kyR9- S2`2x@"`#2`B
2i HX kyyd- 6BM`2HHB M/ 6HvMM kyyN- "2MbQM@K`K 2i HX kyReVX >2`2 A
T`QpB/2 bmTTQ`i 7Q`  HBMF #2ir22M i?2 +QKTH2tBiv Q7  bT2+B2bǶ bQ+BH HB72 M/
Bib #`BM bBx2X h?2 mb2 Q7 bQ+BH +QKTH2tBiv `i?2` i?M `r ;`QmT bBx2 Bb 
KQ`2 TT`QT`Bi2 i2bi Q7 i?2 bQ+BH #`BM ?vTQi?2bBb #2+mb2 H`;2 ;;`2;iBQMb
Q7 BM/BpB/mHb Kv H2/ iQ  bT2+B2b #2BM; +?`+i2`Bb2/ b ?pBM;  H`;2 bQ+BH
;`QmT /2bTBi2 i?2 7+i i?i HBiiH2 Q` MQ bQ+BH BMi2`+iBQMb Kv iF2 TH+2 U+2/Q@
*`KQM M/ :QKBH kyReVX h?2 K2bm`2 Q7 bQ+BH +QKTH2tBiv 2KTHQv2/ ?2`2
+QK#BM2b bQ+BH ;`QmT bBx2 M/ bQ+BH bi`m+im`2 UJv@*QHH/Q 2i HX kyydV BM M
ii2KTi iQ +B`+mKp2Mi i?2 T`Q#H2Kb Q7 mbBM; ;`QmT bBx2 HQM2X h?2 bKTH2 Q7 jN
+2i+2Mb rb HBKBi2/ #v i?2 pBH#BHBiv Q7 /2iBH2/ /2b+`BTiBQMb Q7 bQ+BH HBp2b Q7
+2i+2Mb r?B+? Kv #2 /B{+mHi M/ 2tT2MbBp2 iQ ;i?2` 7Q` HH bT2+B2bX b KQ`2
/2iBH2/ /2b+`BTiBQMb Q7 +2i+2M bQ+BHBiv `2 Tm#HBb?2/- Bi b?QmH/ #2 TQbbB#H2
iQ +?`+i2`Bb2 KQ`2 bT2+ib Q7 +2i+2M bQ+B2iB2b M/ ``Bp2 i  KQ`2 /2iBH2/
K2i`B+ Q7 bQ+BH +QKTH2tBivX S`2pBQmb bim/B2b ?p2 7QmM/ i2MiiBp2 HBMFb #2ir22M
Q/QMiQ+2i2 1Z M/ bQ+BH ;`QmT bBx2 UJ`BMQ RNNeV r?B+? +M #2 `;m2/ iQ #2
[mHBiiBp2Hv bBKBH` iQ `2HiBQMb?BTb 7QmM/ BM T`BKi2bX h?2 mb2 Q7 1Z iQ }M/ i?2
`2HiBQMb?BT #2ir22M #`BM bBx2 M/ bQ+BHBiv +bi +QMbB/2`#H2 /Qm#i QM Bi b 1Z
/2`Bp2/ 7`QK i?2 KKKHBM #`BM@#Q/v HHQK2i`B+ `2HiBQMb?BT UC2`BbQM RNdjV Bb
M BMTT`QT`Bi2 K2bm`2 Q7 `2HiBp2 #`BM bBx2 bBM+2 +2i+2Mb /Q MQi +QM7Q`K iQ
i?2 ;2M2`H KKKHBM b+HBM; Hr UJM;2` kyyeVX h?2 MHvb2b T`2b2Mi2/ ?2`2
/Q MQi `2Hv QM +H+mHiBM; 1Z M/ b bm+? KQ`2 ++m`i2Hv `2T`2b2Mi #`BM bBx2X
Ryy
*QMi``v iQ i?2 2tT2+iiBQMb Q7  bi`B+i BMi2`T`2iiBQM Q7 i?2 bQ+BH #`BM ?vTQi?@
2bBb- i?2 2z2+i bBx2 Q7 bQ+BHBiv QM #`BM bBx2- r?BHbi biiBbiB+HHv bB;MB}+Mi- Bb
bKHHX 6m`i?2`KQ`2- r?2M A /Dmbi2/ i?2 /i iQ bb2bb i?2 TQi2MiBH 2z2+ib Q7
BMi2`K2/Bi2 +HbbB}+iBQMb Q7 bQ+BH +QKTH2tBiv- #Qi? i?2 2z2+i bBx2 M/ biiBbiB@
+H bB;MB}+M+2 `2 bHB;?iHv `2/m+2/ r?2M BMi2`K2/Bi2 +HbbB}+iBQMb `2 `QmM/2/
/QrMX h?mb- Hi?Qm;? A Qz2` bmTTQ`i 7Q`  HBMF #2ir22M bQ+BHBiv M/ #`BM bBx2-
KQ`2 /2iBH2/ 2pHmiBQMb Q7 +2i+2M bQ+BH +QKTH2tBiv `2 M2+2bb`v BM Q`/2` iQ
7mHHv 2pHmi2 i?2 bQ+BH #`BM ?vTQi?2bBb BM +2i+2MbX 6m`i?2` Q#b2`piBQMb Q7
rBH/ +2i+2Mb BM+Hm/BM; Q`+b U"B`/ kyyyV- bTQii2/ /QHT?BMb U1HHBb2` M/ >2`x@
BM; kyR9V- bT2`K r?H2b Uq?Bi2?2/ M/ q2BH;`i kyyyV M/ ?mKT#+F r?H2b
U*HT?K kyyyV ?p2 T`QpB/2/ bQK2 /2iBH2/ T2`bT2+iBp2b QM i?2 bQ+BH HBp2b Q7
r?H2b- `2p2HBM; +QKTH2t bQ+BH BMi2`+iBQMb M/ #2?pBQm`bX P#b2`piBQMb Q7
#QiiH2MQb2 /QHT?BMb ?p2 `2p2H2/ +QKTH2t- bi#H2 bQ+BH bi`m+im`2b U*QMMQ` 2i
HX kyyyV rBi? T2`bBbi2Mi HHBM+2b U*QMMQ` kyydV M/ bT2+BHBb2/ `QH2b rBi?BM i?2
;`QmT U:x/ 2i HX kyy8VX h?2b2 72im`2b Q7 /QHT?BM bQ+BHBiv `2 `;m2/ iQ #2
bBKBH` BM +QKTH2tBiv iQ +?BKTMx22 bQ+BH #2?pBQm` U*QMMQ` kyydVX 6m`i?2`@
KQ`2- /2b+`BTiBQMb Q7 i?2 Q/QMiQ+2i2 M2Q+Q`i2t b22K iQ BM/B+i2 i?i #QiiH2MQb2
/QHT?BMb Uhm`bBQTb i`mM+imbV- r?B+? `2 `;m2/ iQ #2 ?B;?Hv BMi2HHB;2Mi #Qi? BM
+TiBpBiv M/ BM i?2 rBH/- ?p2 p2`v ?B;? +QMM2+iBpBiv M/ THbiB+Biv BM i?2 M2Q@
+Q`i2t b r2HH b  `2HiBp2Hv M/ #bQHmi2Hv H`;2 M2Q+Q`iB+H pQHmK2 UE2`M 2i HX
kyRRVX h?2 bi`m+im`2 Q7 i?2 M2Q+Q`i2t Bb Q7 T`iB+mH` BMi2`2bi BM i?2 bim/v Q7 +Q;@
MBiBQM b i?2 M2Q+Q`i2t Bb `;m2/ iQ #2 i?2 b2i Q7 bQ+BH +Q;MBiBQM M/ 2t2+miBp2
7mM+iBQM BM T`BKi2b Ua?mHix- aX M/ .mM#` kyRy#VX
 `2+2Mi +QKT`iBp2 bim/v Q7 i?2 bQ+BH `2T2`iQB`2 Q7 +2i+2Mb ?b bB;MB}+MiHv
//2/ iQ i?2 bii2 Q7 FMQrH2/;2 +QM+2`MBM; i?Bb ;`QmTX 6Qt 2i HX U&kyRd'V ;i?@
2`2/ /i QM +2i+2M #`BM bBx2- bQ+BH bi`m+im`2 M/ +mHim`H #2?pBQm`bX h?2B`
MHvb2b b?Qr2/ i?i 2M+2T?HBxiBQM BM +2i+2Mb Bb T`2/B+i2/ #v bQ+BH bi`m+im`2
M/ +mHim`H `2T2`iQB`2- bi`QM;Hv bmTTQ`iBM;  bQ+BH BMi2`T`2iiBQM 7Q` +2i+2M
#`BM 2pQHmiBQMX h?Bb bim/v bmTTQ`ib i?2 +QM+HmbBQMb Q7 6Qt 2i HX U&kyRd'V M/
RyR
//b iQ M 2K2`;BM; +QMb2Mbmb i?i +2i+2M #`BM 2pQHmiBQM T`HH2Hb T`BKi2
#`BM 2pQHmiBQM BM i2`Kb Q7  +HQb2 +QMM2+iBQM iQ bQ+BH +QKTH2tBivX
9X8Xk h?2 h?2`KQ;2M2bBb >vTQi?2bBb
h?2 i?2`KQ;2M2bBb ?vTQi?2bBb rb +QM+2Bp2/ b M 2tTHMiBQM 7Q` i?2 2pQHmiBQM
Q7 H`;2 #`BMb BM Q/QMiQ+2i2 r?H2b 7QHHQrBM;  T`QHQM;2/ T2`BQ/ Q7 Q+2MB+ +QQH@
BM; UJM;2` kyyeVX GQr2` Q+2M i2KT2`im`2b r2`2 T`QTQb2/ iQ ?p2 7pQm`2/
BM+`2b2/ #`BM bBx2 7Q` i?2 //BiBQMH K2i#QHB+ ?2i ;2M2`i2/- r?B+? rQmH/
?p2 +i2/ b  #mz2` BM  +QQHBM; Q+2MX h?2 7QmM/iBQM Q7 i?Bb ?vTQi?2bBb ?b
#22M i2bi2/ ?2`2 M/ H2bb /2}MBiBp2Hv 2Hb2r?2`2 UJtBKBMQ kyyN- J`BMQ 2i HX
kyy3V M/ ?b `2+2Bp2/ KBt2/ bmTTQ`iX h?2 MHvb2b T`2b2Mi2/ ?2`2 bmTTQ`ib 
TQbBiBp2 +Q``2HiBQM #2ir22M i?2 `M;2 Q7 ?#Bii i2KT2`im`2b 7Q` +2i+2Mb M/
i?2B` #`BM bBx2b M/ MQ +Q``2HiBQM #2ir22M KBMBKmK ?#Bii i2KT2`im`2 M/
#`BM bBx2X h?Bb bmTTQ`ib QMHv QM2 BMi2`T`2iiBQM Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2@
bBb- BM r?B+? bT2+B2b i?i 2tT2`B2M+2 ?B;? p`BiBQM BM i2KT2`im`2 +`Qbb ?#Biib
2pQHp2 H`;2 #`BMb b  ~2tB#H2 `2bTQMb2 iQ ~m+imiBQMb BM ?#Bii i2KT2`im`2X
AM i?Bb BMi2`T`2iiBQM- i?2 H`;2 #`BM M/ ?B;? MmK#2` Q7 ;HBH +2HHb `2 mb2/ iQ
;2M2`i2 ?2i r?2M2p2` i?2 MBKH 2tT2`B2M+2b +QH/ ri2` i2KT2`im`2bX am+?
M 2tTHMiBQM Q7 H`;2 #`BM bBx2 2pQHmiBQM Bb mMbiBb7+iQ`v b i?2 K2i#QHB+
+Qbi Q7  H`;2 #`BM Bb p2`v ?B;? M/ Kmbi #2 #Q`M2 +QMbiMiHv i?`Qm;?Qmi M
MBKHǶb HB72 M/ MQi Dmbi r?2M BM +2`iBM 2MpB`QMK2MiH +QM/BiBQMb- KFBM; i?Bb
2pQHmiBQM`v b+2M`BQ #BQHQ;B+HHv mMHBF2HvX
h?2 7BHm`2 iQ }M/  HBMF #2ir22M KBMBKmK ?#Bii i2KT2`im`2 M/ #`BM bBx2
`27mi2b i?2 KQbi +QKKQM BMi2`T`2iiBQM Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb r?B+?
?QH/b i?i +2i+2Mb i?i HBp2 BM HQr2` 2ti`2K2b Q7 i2KT2`im`2b M22/ iQ ;2M2`i2
//BiBQMH K2i#QHB+ ?2i M/ ?p2 2pQHp2/ 2MH`;2/ #`BMb 7Q` i?Bb Tm`TQb2X AM
7+i- i?2b2 `2bmHib b?Qr i?i KBMBKmK i2KT2`im`2 Bb bi`QM;Hv bbQ+Bi2/ rBi?
#Q/v Kbb- bmTTQ`iBM; i?2 bbmKTiBQM i?i i?2 HQr2` 2ti`2K2b Q7 i2KT2`im`2
+QMi`B#mi2 iQ i?2 2pQHmiBQM Q7 H`;2` #Q/v bBx2 BM +2i+2MbX h?Bb `2HiBQMb?BT Kv
Ryk
#2 /`Bp2M #v i?2 H`;2@#Q/B2/ KvbiB+2i2b r?Qb2 #Q/v bBx2 ?b #22M b?QrM iQ ?p2
#22M 2pQHpBM; BM/2T2M/2MiHv Q7 #`BM bBx2 UJQMi;QK2`v 2i HX kyRjV-  }M/BM;
i?i Bb bmTTQ`i2/ #v i?2 7+i i?i KBMBKmK ?#Bii i2KT2`im`2 +Q``2Hi2b rBi?
QM2 #mi MQi i?2 Qi?2`X 6m`i?2`KQ`2- i?2 2pQHmiBQM Q7 ;B;MiBbK BM KvbiB+2i2b ?b
#22M b?QrM iQ +QBM+B/2 rBi?  T`QHQM;2/ T2`BQ/ Q7 ;H+BiBQM r?B+? `2bi`B+i2/
?#Biib- TQi2MiBHHv +mbBM; bKHH2` #Q/B2/ KvbiB+2i2b iQ ;Q 2tiBM+i- H2pBM;
i?2 H`;2@#Q/B2/ }Hi2`@722/BM; bT2+B2b b i?2 QMHv `2T`2b2MiiBp2b Q7 i?2 ;`QmT
UJ`t M/ 6Q`/v+2 kyR8VX h?mb Bi TT2`b i?i i?2 HQr2` 2ti`2K2b Q7 ri2`
i2KT2`im`2b ?p2 MQi BM~m2M+2/ #`BM bBx2 2pQHmiBQM BM +2i+2X >Qr2p2`- i?Bb
/Q2b MQi M2+2bb`BHv `27mi2 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb 2MiB`2Hv- b Bi Kv #2 i?2
+b2 i?i p`BiBQM BM ?#Bii i2KT2`im`2 Bb KQ`2 BKTQ`iMi 7Q` i?2 2pQHmiBQM Q7
i?2 #`BM b  bQm`+2 Q7 K2i#QHB+ ?2iX
 KDQ` bb2`iBQM BM bmTTQ`i Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb i?i +2i+2Mb
?p2  Km+? ?B;?2` ;HB@M2m`QM BM/2t i?M Qi?2` KKKHb UJM;2` kyyeVX h?Bb
Bb iF2M b BM/B+iBp2 Q7 i?2`KH T`2bbm`2b b ;HBH +2HHb +M #2 mb2/ 7Q` i?2`@
KQ;2M2bBb BM iBK2b Q7 ?2i bi`2bb Uax2H2MvB RNN3VX .i QM M2m`QM MmK#2` `2
HBKBi2/ M/ ?p2 #22M ;i?2`2/ mbBM;  p`B2iv Q7 /Bz2`2Mi K2i?Q/b r?B+? Kv
MQi #2 `2HB#Hv +QKT`#H2 UJ`BMQ 2i HX kyy3VX >Qr2p2`-  bBKTHB}2/ KQ/2H
Q7 +QMM2+iBpBiv BM i?2 #`BM b?Qr2/ i?i BM+`2b2/ ;HB@M2m`QM BM/B+2b `Bb2 Mim@
`HHv b i?2 #`BM b+H2b mT mM/2` b2H2+iBQM iQ BM+`2b2 BM bBx2 UC2?22 M/ Jm``2
kyy3VX h?Bb KQ/2H T`Q/m+2/ pHm2b +HQb2 iQ 2KTB`B+H Q#b2`piBQMb Q7 KKKHBM
#`BMb UBM+Hm/BM; +2i+2MbV M/ i?2`27Q`2 b22Kb iQ bm;;2bi i?i M BM+`2b2/
;HB@M2m`QM BM/2t BM +2i+2Mb Bb MQi M2+2bb`BHv i?2 T`Q/m+i Q7 /B`2+i b2H2+iBQM
QM i?2 MmK#2` Q7 ;HBH +2HHb mb2/ 7Q` i?2`KQ;2M2bBbX _i?2`- i?2 T`QTQ`iBQM Q7
;HBH +2HHb rQmH/ #2 2tT2+i2/ iQ BM+`2b2 iQ KBMiBM +QMM2+iBpBiv BM M 2MH`;2/
#`BMX h?2`27Q`2-  ?B;?2` ;HB@M2m`QM BM/2t rQmH/ #2 Q#b2`p2/ BM H`;2` #`BMb
`2;`/H2bb Q7 r?2i?2` i?2 BM+`2b2/ bBx2 BKTHB2/ BM+`2b2/ +Q;MBiBp2 +QKTH2tBiv Q`
BM+`2b2/ ?2i ;2M2`iBQM +T+BivX
JM;2` HbQ `;m2/ i?i +2i+2M #`BMb /Q MQi 2t?B#Bi i?2 FBM/ Q7 bi`m+im`H
Ryj
+QKTH2tBiv Q7 Qi?2` H`;2 #`BM2/ ;`QmTbX AM+`2bBM;Hv- i?2 BKTQ`iM+2 Q7 #`Q/
itQMQKB+ +Qp2`;2 BM mM/2`biM/BM; i?2 +2i+2M #`BM Bb #2BM; `2HBb2/ M/ 
`M;2 Q7 KvbiB+2i2 M/ Q/QMiQ+2i2 #`BMb ?p2 #22M bim/B2/ BM /2iBH U>Q7 M/ oM
.2` :m+?i kyyd- _B/;rv M/ >MbQM kyR9VX h?2b2 MHvb2b ?p2 `2p2H2/ bQK2
72im`2b Q7 i?2 +2i+2M #`BM i?i `2 mMB[m2 iQ +2i+2Mb bm+? b  p`BMi BM
i?2 KQ`T?QHQ;v Q7 Tv`KB/H M2m`QMb Ui`B@im7i2/ p`BMiV BM i?2 M2Q+Q`i2t U"miiB
2i HX kyR8VX h?2 `2HiBQMb?BT Q7 i?2 T`iB+mH` KQ`T?QHQ;v Q7 i?2b2 M2m`QMb iQ
+Q;MBiBQM Bb mM+H2`X +`Qbb KKKHb- i?2 +QKTH2tBiv Q7 Tv`KB/H M2m`QMb Bb
p`B#H2 M/ +H2` +Q``2HiBQMb iQ +Q;MBiBp2 #BHBiB2b `2 MQi 2pB/2MiX  bBKBH`
bim/v QM i?2 ;B`z2 U:B`z +K2HQT`/HBbV M2Q+Q`i2t Bb `;m2/ iQ ?p2 `2p2H2/
bBKBH` H2p2Hb Q7 +Q`iB+H +QKTH2tBiv iQ +2i+2Mb M/ Qi?2` KKKHb Q7 2[mBpH2Mi
#Q/v M/ #`BM bBx2 UC+Q#b 2i HX kyR8VX .Bz2`2M+2b BM bi`m+im`2 M/ KQ`T?QHQ;v
`2 iQ #2 2tT2+i2/ BM ;`QmTb b /BbiMiHv `2Hi2/ b T`BKi2b M/ +2i+2Mb r?B+?
b?`2  +QKKQM M+2biQ` Ne KBHHBQM v2`b ;Q M/ bm+? /Bz2`2M+2b BM KQ`T?QHQ;v
/Q MQi M2+2bb`BHv BKTHv BM72`BQ`BivX h?2 M2Q+Q`i2t- r?B+? Bb `;m2/ iQ #2 i?2 b2i
Q7 bQ+BH +Q;MBiBQM- Bb 2tTM/2/ BM +2i+2Mb /2bTBi2 #2BM; bB;MB}+MiHv /Bz2`2Mi
BM bi`m+im`2 +QKT`2/ iQ T`BKi2b- T2`?Tb `2T`2b2MiBM; +QMp2`;2Mi 2pQHmiBQM Q7
/pM+2/ +Q;MBiBp2 #BHBiB2b BM #Qi? ;`QmTb UJ`BMQ kyykVX
 F2v TQBMi Q7 +QMi2MiBQM BM i?Bb /2#i2 Bb r?2i?2` +2i+2Mb 2t?B#Bi /pM+2/
+Q;MBiBp2 #BHBiB2b i HH UJ`BMQ- GQ`B 2i HX kyyd#- JM;2` kyRj- :mMim`FmM
kyR9VX Ai rQmH/ b22K i?i i?2 }M/BM; i?i i2KT2`im`2 `M;2 ?b  bi`QM;2`
BM~m2M+2 QM #`BM bBx2 i?M bQ+BH +QKTH2tBiv b?QmH/ +mb2 mb iQ H2M iQr`/b i?2
i?2`KQ;2M2bBb ?vTQi?2bBb M/ ++2Ti i?2 +HBKb Q7 JM;2` UkyRjV i?i +2i+2M
+Q;MBiBQM Bb MQi T`iB+mH`Hv +QKTH2t i HHX >Qr2p2`- A +miBQM i?i i?2 }M/BM;
Q7  +Q``2HiBQM #2ir22M i2KT2`im`2 `M;2 M/ #`BM bBx2 +M 2[mHHv #2 BMi2`@
T`2i2/ b 2pB/2M+2 i?i p`B#BHBiv BM i?2 2MpB`QMK2Mi ?b /`Bp2M i?2 2pQHmiBQM
Q7 /pM+2/ +Q;MBiBp2 #BHBiB2b b  #mz2` ;BMbi  p`B2iv Q7 2MpB`QMK2MiH +?H@
H2M;2bX 6Q` 2tKTH2-  `2+2Mi +QKT`iBp2 MHvbBb Q7 Qp2` Rkyy bT2+B2b Q7 #B`/
b?Qr2/ i?i H`;2 #`BMb 2pQHp2/ r?2M bT2+B2b BMp/2/ KQ`2 b2bQMH- p`B#H2
Ry9
?#Biib UavQH 2i HX kyReVX h?Bb HQ;B+ +QmH/ #2 TTHB2/ iQ i?2 `2bmHib Q7 i?Bb
MHvbBb iQ bmTTQ`i i?2 +Q;MBiBp2 #mz2` ?vTQi?2bBb 7Q` +2i+2M #`BM 2pQHmiBQM
BM r?B+? i?2 /`QTTBM; i2KT2`im`2b BM JBQ+2M2@PHB;Q+2M2 Q+2Mb UJM;2` kyyeV
+`2i2/  b2H2+iBQM T`2bbm`2 QM +2i+2 iQ r?B+? BM+`2b2/ +Q;MBiBp2 #BHBiB2b r2`2
i?2 2pQHmiBQM`v `2bTQMb2X h?2 K2+?MBbK Q7 i?2 +Q;MBiBp2 #mz2`BM; ?vTQi?2bBb-
BM r?B+? 2MpB`QMK2MiH +?HH2M;2b T`QKQi2 i?2 2pQHmiBQM Q7 /pM+2/ +Q;MBiBp2
#BHBiB2b b  #mz2` ;BMbi i?Qb2 +?HH2M;2b UaQH kyyNV- /Bz2`b K`F2/Hv 7`QK i?2
i?2`KQ;2M2bBb ?vTQi?2bBb BM i?i Bi T`QTQb2b i?i i?2 #`BM 2tTM/b iQ K22i +Q;@
MBiBp2 `2[mB`2K2Mib `i?2` i?M T?vbBQHQ;B+HX h?2 `M;2 Q7 ?#Bii i2KT2`im`2b
Bb Dmbi QM2 bT2+i Q7 2MpB`QMK2MiH p`B#BHBiv M/- BM BbQHiBQM- Bb BM/2[mi2
iQ 7Q`KHHv i2bi i?2 +Q;MBiBp2 #mz2` ?vTQi?2bBbX 6mim`2 `2b2`+? b?QmH/ BK iQ
/BbiBM;mBb? #2ir22M i?2b2 Hi2`MiBp2 BMi2`T`2iiBQMbX
9X8Xj *QM+HmbBQMb
.2#i2 Qp2` i?2 i?2`KQ;2M2bBb ?vTQi?2bBb rBHH +QMiBMm2 iQ #2 #2M2}+BH- b Bi
?b T`QpQF2/ b2`BQmb b+`miBMv Q7 i?2 +Q;MBiBp2 +`2/2MiBHb Q7 +2i+2Mb M/ i?2
2pQHmiBQM Q7 #`BM bBx2 BM i?Bb 7KQmbHv 2M+2T?HBx2/ ;`QmTX ;BMbi 2tT2+i@
iBQMb- A }M/ 2pB/2M+2 7Q`  HBMF #2ir22M ?#Bii i2KT2`im`2 `M;2 M/ #`BM bBx2-
+QMi`/B+iBM; i?2 }M/BM;b Q7 JtBKBMQ UkyyNV M/ J`BMQ 2i H Ukyy3V r?B+?
+HBK2/ iQ `27mi2 JM;2`Ƕb UkyyeV }M/BM;bX h?2`27Q`2- A /Q MQi `2D2+i i?2 i?2`@
KQ;2M2bBb ?vTQi?2bBb b Qi?2`b ?p2 #mi HbQ- A /Q MQi M2+2bb`BHv bmTTQ`i Bi b
A ?p2 T`2b2Mi2/ M Hi2`MiBp2 BMi2`T`2iiBQMX h?2 TQbbB#BHBiv i?i i?2 +Q``2H@
iBQM #2ir22M ?#Bii i2KT2`im`2 M/ #`BM bBx2 Bb BM/B+iBp2 Q7 2MpB`QMK2MiH
p`B#BHBiv- r?B+? +M T`QpB/2 +Q;MBiBp2 +?HH2M;2b UavQH 2i HX kyReV- T`QpB/2b
 bm;;2bi2/ /B`2+iBQM 7Q` 7mim`2 `2b2`+?X h?2 MHvb2b T`2b2Mi2/ ?2`2 bmTTQ`i
 HBMF #2ir22M bQ+BHBiv M/ #`BM bBx2 BM +2i+2Mb r?B+? TT2`b iQ #2 r2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 #2M2}i iQ i?2
T`bBi2 b i?2 H`;2 #`QQ/ BM+`2b2b i?2 T`QpBbBQMBM; `i2 Q7 i?2 ?Qbi T`2Mi M/-
b Bi Bb H`;2` i?M i?2 7Qbi2`@bB#HBM;b- i?2 +Qr#B`/ Bb #H2 iQ 2bBHv Qmi@+QKT2i2
i?2K UEBHM2` 2i HX kyy9VX AM bT2+B2b r?2`2 i?2 T`bBi2 M/ ?Qbi +?B+F +Q@2tBbi-
i?2 T`bBi2 Kv KBKB+ i?2 #2;;BM; +HHb U.2 J`bB+Q 2i HX kyRkV Q` KQ`T?QHQ;v
UGM;KQ`2 2i HX kyRRV Q7 i?2 ?Qbi +?B+FbX Hi?Qm;? i?2 i`/BiBQMH pB2r Bb i?i
T`bBi2 +?B+Fb KBKB+ i?2 ?Qbib BM Q`/2` iQ `2/m+2 i?2 +?M+2 Q7 #2BM; `2D2+i2/
#v i?2 ?Qbi T`2Mi- Bi ?b HbQ #22M bm;;2bi2/ i?i ?Qbi +?B+Fb `2 KBKB+FBM;
i?2 T`bBi2 BM Q`/2` iQ +QKT2i2 rBi? Bi 7Q` 7QQ/ U>m#2` M/ EBHM2` kyydVX h?2
T`2b2M+2 Q7  T`bBiB+ +?B+F Kv 2p2M #2 #2M2}+BH- H2/BM; iQ TQi2MiBH Kmim@
RRR
HBbK #2ir22M #`QQ/ T`bBi2 M/ ?QbiX 6Q` 2tKTH2- i?2 ;`2i@bTQii2/ +m+FQQ
U*HKiQ` ;HM/`BmbV T`Q/m+2b  b2+`2iBQM i?i `2T2Hb T`2/iQ`b U*M2bi``B 2i
HX kyR9VX
GBKBi2/ 2pB/2M+2 ?b #22M mM+Qp2`2/ /2b+`B#BM; i?2 ?Qbi@T`bBi2 `Kb `+2 T`Q@
/m+BM; /TiiBQMb i i?2 TQbi@~2/;BM; bi;2 Q7 /2p2HQTK2MiX 6H2/;HBM; b+`2K@
BM; +Qr#B`/b UJQHQi?`mb `m7QtBHH`BbV KBKB+ i?2 ~2/;HBM;b Q7 i?2B` #vrBM; ?Qbib
HHQrBM; i?2 T`bBi2b iQ 2ti`+i 7m`i?2` T`2MiH +`2 7`QK i?2 ?Qbi U.2 J`bB+Q
2i HX kyRkVX
"`QQ/ T`bBi2b +?QQb2 ?Qbib #b2/ QM  #`Q/ p`B2iv Q7 +?`+i2`BbiB+b bm+?
b M2bi bmBi#BHBiv UaQH2` 2i HX RNNNV- ?Qbi bmBi#BHBiv USQH+BFQp 2i HX kyyN-
GM;KQ`2 M/ EBHM2` kyyd- :`Mi M/ a2Hv kyykV M/ ?Qbi 2;; bBKBH`Biv U*?2``v
2i HX kyydVX 1pHmiBM; MmK2`Qmb bT2+ib Q7 i?2 2MpB`QMK2Mi M/ TQi2MiBH ?Qbib
Kv b22K HBF2  +Q;MBiBp2Hv +QKTH2t ibF rBi? KMv +m2b M22/BM; iQ #2 T`Q+2bb2/
M/ +QKT`2/ BM Q`/2` iQ bm++2bb7mHHv T`bBiBb2  ?Qbi M/ `2T`Q/m+2X >Qr2p2`-
bim/B2b Q7 ?QM2v;mB/2b U*Q`}2H/ 2i HX kyRjV M/ +m+FQQb U"Q2`M2` M/ E`m2;2`
kyy3V ?p2 b?QrM i?i #`QQ/ T`bBi2b BM #Qi? ;`QmTb ?p2 bKHH2` `2HiBp2 #`BM
bBx2b i?M i?2B` +HQb2 `2HiBp2bX
PM2 TQi2MiBH 2tTHMiBQM 7Q` i?2 bKHH2` #`BMb Q7 T`bBi2b +QmH/ #2  i`/2@Qz
rBi? bQK2 Qi?2` 2M2`;2iB+HHv 2tT2MbBp2 i`Bi bm+? b  HQM;2` ;mi iQ /2H rBi? 
+?HH2M;BM; /B2i U*Q`}2H/ 2i HX kyRjVX >QM2v;mB/2b `2  KQMQT?vH2iB+ ;`QmTBM;
Q7 Rd bT2+B2b +HQb2Hv `2Hi2/ iQ rQQ/T2+F2`b- HH Q7 r?B+? `2 #`QQ/ T`bBiB+
M/ +2`QT?;Qmb Urt@2iBM;VX Ai Kv #2 i?2 +b2 i?i i?2 #22brt /B2i Q7 i?2
?QM2v;mB/2b ?b /`Bp2M i?2K iQ ?p2 `2HiBp2Hv bKHH #`BMb #2+mb2 /B;2biBM;
#22brt `2[mB`2b  HQM;2` /B;2biBp2 i`+i U*Q`}2H/ 2i HX kyRjVX h?Bb 2tTHMiBQM
2+?Q2b i?2 2tT2MbBp2 iBbbm2 ?vTQi?2bBb i?i `;m2b 7Q`  i`/2@Qz #2ir22M #`BM
bBx2 M/ ;mi bBx2 BM T`BKi2 2pQHmiBQM UB2HHQ M/ q?22H2` RNN8VX
aBKBH`Hv- Bi Bb TQbbB#H2 i?i i?2 `2/m+2/ /2p2HQTK2MiH T2`BQ/ Q7 T`bBiB+ +?B+Fb
`2bmHib BM bKHH2` `2HiBp2 #`BM bBx2b U*Q`}2H/ 2i HX kyRjVX h?2 HB72 ?BbiQ`v Q7
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 #`QQ/ T`bBi2 /B+ii2b i?i +?B+Fb /2p2HQT 7bi2` i?M Qi?2` #B`/b BM Q`/2` iQ
HHQr i?2 2;; iQ ?i+? 2`HB2` i?M i?2 ?QbiǶb 2;;b U"B`F?2/ 2i HX kyRRV M/ i?Bb
Kv TH+2 bi`QM; +QMbi`BMib QM #`BM /2p2HQTK2MiX
M Hi2`Mi2 2tTHMiBQM 7Q` T`bBi2 #`BM 2pQHmiBQM Bb i?i bKHH2` `2HiBp2 #`BM
bBx2b `2 HBMF2/ iQ #`QQ/ T`bBiBbK Bib2H7X "`QQ/ T`bBiB+ bT2+B2b /Q MQi 2M;;2
BM i?2 +Q;MBiBp2Hv M/ 2M2`;2iB+HHv 2tT2MbBp2 #2?pBQm`b Q7 +QMbi`m+iBM; M2bib Q`
T`QpBbBQMBM; i?2B` vQmM;X 1pQHmiBQM`v Ti?rv MHvbBb rBi?BM i?2 +m+FQQ 7KBHv
b?Qrb i?i #`BM bBx2 `2/m+2/ T`BQ` iQ i?2 2pQHmiBQM Q7 #`QQ/ T`bBiBbK- `;mBM;
;BMbi i?2 B/2 i?i #`BM bBx2 Kv ?p2 /2+`2b2/ BM `2bTQMb2 iQ #`QQ/ T`bBi2b
MQi ?pBM; iQ T`QpBbBQM i?2B` +?B+Fb U"Q2`M2` M/ E`m2;2` kyy3VX h?Bb Q`/2` Q7
2pQHmiBQM`v 2p2Mib- rBi? bKHH2` #`BMb T`2+2/BM; T`bBiBbK- Kv bm;;2bi i?i
i?2 `2HtBM; Q7 2M2`;2iB+ +QMbi`BMib i?i ++QKTMv #Qi? T`bBiBbK M/ bKHH2`
`2HiBp2 #`BM bBx2b Kv ?p2 HHQr2/ +m+FQQb iQ 2tTHQBi M2r MB+?2b U"Q2`M2` M/
E`m2;2` kyy3VX
SQi2MiBH ?Qbi bT2+B2b i?i `2 #H2 iQ `2+Q;MBb2 #`QQ/ T`bBi2b M/ 2pHmi2 i?2
`BbF Q7 T`bBiBbK `2 KQ`2 HBF2Hv iQ #2 #H2 iQ pQB/ Q` KBiB;i2 i?2 +Qbib Q7 #2BM;
T`bBiBb2/X h?2 2ti2Mi iQ r?B+?  bT2+B2b +M `2/m+2 i?2 +Qbib Q7 T`bBiBbK Bb
T`iHv /2T2M/2Mi QM i?2 +Q;MBiBp2 #BHBiB2b Q7 i?2 bT2+B2b- 2bT2+BHHv BM i?2 +b2 Q7
2;; `2D2+iBQMX _2D2+iBM;  T`bBiB+ 2;; `2[mB`2b i?2 #BHBiv iQ /2i2+i  T`bBiB+
2;;- r?B+? Kv #2 KBKB+FBM; ?Qbi 2;;b Q` Qi?2`rBb2 +QM+2H2/X ii2KTiBM; iQ
B/2MiB7v i?2 bT2+B}+ +Q;MBiBp2 +QKTQM2Mib Q7 `2D2+iBQM #2?pBQm` ?b #22M M
BKTQ`iMi `2 BM i?2 bim/v Q7 ?Qbi +Q;MBiBp2 #BHBiB2b M/ i?2B` `2HiBQMb?BT iQ
#`QQ/ T`bBiBbKX 1;; `2D2+iBQM Bb i?Qm;?i iQ BMpQHp2 H2`MBM; b i?2 iBK2 Q7 
2tTQbm`2 iQ QM2Ƕb QrM 2;;b ?b #22M b?QrM iQ BM~m2M+2 `2D2+iBQM UGQi2K 2i HX
RNN8VX aBKBH`Hv- `22/ r`#H2` U+`Q+2T?Hmb `mM/BM+2mbV 2;; `2D2+iBQM #BHBiv
BKT`Qp2b i i?2 b2+QM/ M2biBM; ii2KTi UGQi2K 2i HX RNN8V- bm;;2biBM; i?i
HQM;@i2`K K2KQ`v M/ H2`MBM; +QMi`B#mi2 iQ  ?Qbi #BHBiv iQ /Bb+`BKBMi2 M/
`2D2+i T`bBi2 2;;bX
h?2 +Q;MBiBp2 /TiiBQMb iQ #`QQ/ T`bBiBbK H2/ iQ i?2 T`2/B+iBQM i?i 2tTQ@
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bm`2 iQ T`bBiBbK rBHH b2H2+i 7Q` 2M?M+2/ +Q;MBiBp2 #BHBiB2b BM ?QbibX M MHvbBb
Q7 #`BM bBx2 BM ?Qbib Q7 i?2 +QKKQM +m+FQQ 2tT2`BK2MiHHv //2/ T`bBiB+ 2;;b
iQ ?Qbi M2bib iQ i2bi i?2 T`2/B+iBQM i?i bT2+B2b rBi? ?B;?2` `2HiBp2 #`BM bBx2b
UM/ #v BM72`2M+2 KQ`2 /pM+2/ +Q;MBiBp2 #BHBiB2bV `2 #2ii2` i B/2MiB7vBM; T`@
bBiB+ 2;;b M/ rBHH `2D2+i i?2 2;;b i  ;`2i2` `i2 UpBH2b M/ :`Kbx2;B kyydVX
h?2 Q#b2`piBQM i?i bKHH2` #`BM2/ +m+FQQ ?Qbib ?p2 ?B;?2` `2D2+iBQM `i2b
biM/b +QmMi2` iQ i?2 2tT2+iiBQM i?i i?2 ?Qbi@T`bBi2 `Kb `i2 b?QmH/ b2H2+i
7Q` /pM+2/ +Q;MBiBp2 #BHBiB2b BM ?QbibX Ai Kv #2 i?2 +b2 i?i H`;2 #`BM2/
bT2+B2b ?p2 2b+T2/ T`bBiBbK #v pB`im2 Q7 i?2B` +Q;MBiBp2 #BHBiB2b UpBH2b M/
:`Kbx2;B kyydV- BM r?B+? +b2 r2 rQmH/ 2tT2+i T`bBi2b iQ /BbT`QTQ`iBQMi2Hv
2tTHQBi bT2+B2b rBi? bKHH2` #`BMbX AM i?Bb +?Ti2`- A T`2b2Mi  /Bz2`2Mi TT`Q+?
#v +QKT`BM; ?Qbi bT2+B2b iQ MQM@?Qbib BM Q`/2` iQ i2bi i?2 #`Q/2` 2pQHmiBQM`v
?vTQi?2bBb i?i i?2 +Q2pQHmiBQM`v `Kb@`+2 #2ir22M #`QQ/ T`bBi2 M/ ?Qbi
z2+ib #`BM bBx2 2pQHmiBQMX
>2`2 A T`2b2Mi MHvb2b QM bT2+B2b rBi? #`22/BM; `M;2b i?i Qp2`HT rBi? i?2
`M;2 Q7 i?2 1m`QT2M +m+FQQ U*m+mHmb +MQ`mbV M/ #`QrM@?2/2/ +Qr#B`/
UJQHQi?`mb i2`VX A i2bi irQ QTTQbBM; T`2/B+iBQMbX h?2 }`bi Bb i?i bT2+B2b 2t@
TQb2/ iQ #`QQ/ T`bBiBbK rBHH 2pQHp2 H`;2 #`BMb iQ ?2HT `2/m+2 Q` pQB/ i?2 +Qbib
Q7 T`bBiBbKX h?2 Hi2`MiBp2 T`2/B+iBQM Bb i?i bT2+B2b r?Q /Q MQi 2tT2`B2M+2
i?2 T`2bbm`2b Q7 #`QQ/ T`bBiBbK rBHH ?p2 H`;2` #`BMb- #2+mb2 #`QQ/ T`bBi2b
rBHH ?p2 ;`2i2` bm++2bb T`bBiBbBM; bKHH #`BM2/ bT2+B2b rBi? +QKT`iBp2Hv
TQQ` +Q;MBiBp2 #BHBiB2bX
8Xj J2i?Q/b
8XjXR .i
.i QM #`BM pQHmK2 UKHV M/ #Q/v bBx2 U;V r2`2 ;i?2`2/ 7`QK p`BQmb T`BK`v
bQm`+2b UArMBmF M/ L2HbQM kyyj- ArMBmF 2i HX kyy9- kyy8- kyRy- ArMBmF-
*HviQM- .X- 2i HX kyye- ArMBmF- >m`/- 2i HX kyye- ArMBmF M/ qvHB2 kyyeVX
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//BiBQMH /i QM pQ+H KBKB+`v US`2b2Mif#b2MiV- bQ+BHBiv UaQHBi`vfaQ+BHV-
KB;`iBQM UJB;`Mif_2bB/2MiV- /B2i M/ M2bi ivT2 r2`2 2ti`+i2/ 7`QK bT2+B2b
/2b+`BTiBQMb 7`QK i?2 QMHBM2 `2bQm`+2 >M/#QQF Q7 i?2 "B`/b Q7 i?2 qQ`H/ HBp2
U>"qV U.2H >QvQ 2i HX kyReVX 1+? bT2+B2bǶ /B2i rb +HbbB}2/ b T`BK`BHv
7`m;BpQ`Qmb- BMb2+iBpQ`Qmb- M2+i`BpQ`Qmb- QKMBpQ`Qmb- ;`MBpQ`Qmb- ?2`#BpQ`Qmb
Q` +`MBpQ`Qmb #b2/ QM i?2 /B2i`v /2b+`BTiBQMb T`QpB/2/ BM >"qX aBKBH`Hv- 2+?
bT2+B2b M2bi ivT2 rb +HbbB}2/ b QT2M- +HQb2/- +p2 Q` +pBiv M2bibX aQ+BHBiv Bb
BM+Hm/2/ MQi b  i2bi Q7 i?2 bQ+BH #`BM ?vTQi?2bBb #mi `i?2` Q7 i?2 T`2/B+iBQM
i?i HBpBM; bQ+BHHv Kv #2  `2bTQMb2 iQ i?2 `BbF Q7 T`bBiBbK K2/Bi2/ #v i?2
BM+`2b2/ pB;BHM+2 Q7  ;`QmTX
.i QM i?2 `M;2b Q7 KQ`2 i?M Ry-yyy #B`/ bT2+B2b r2`2 T`QpB/2/ #v "B`/GB72
AMi2`MiBQMH UkyR9V BM i?2 7Q`K Q7 b?T2}H2bX h?2 #`22/BM; `M;2 Q7 2+? MQM@
#`QQ/ T`bBiB+ bT2+B2b rb +QKT`2/ iQ i?2 #`22/BM; `M;2 Q7 i?2 1m`QT2M
+m+FQQ U*m+mHmb +MQ`mbV M/ i?2 #`QrM@?2/2/ +Qr#B`/ UJQHQi?`mb i2`V `2@
bT2+iBp2Hv iQ /2i2`KBM2 r?B+? bT2+B2b r2`2 TQi2MiBH ?Qbib Q7 i?2 irQ T`bBi2bX
h?Bb MHvbBb rb T2`7Q`K2/ mbBM; i?2 T+F;2 ǵbTǶ US2#2bK M/ "BpM/ kyy8V
BM _ U_ *Q`2 h2K kyR8VX
6`QK i?2 HBbib Q7 bT2+B2b rBi? Qp2`HTTBM; #`22/BM; `M;2b rBi? +m+FQQb- MQM@
BMb2+iBpQ`Qmb bT2+B2b r2`2 `2KQp2/ b i?2b2 bT2+B2b rQmH/ MQi T`QpB/2 i?2 +Q``2+i
/B2i 7Q` +m+FQQ M2biHBM;b M/ bQ `2 mMbmBi#H2 ?QbibX aBKBH`Hv- 7`QK i?2 HBbi Q7
bT2+B2b Qp2`HTTBM; rBi? +Qr#B`/b- QMHv bT2+B2b rBi? T`BK`BHv BMb2+i M/ b22/@
#b2/ /B2ib r2`2 F2Ti- Ki+?BM; i?2 /B2i Q7 i?2 +Qr#B`/X 6`QK #Qi? HBbib Q7
TQi2MiBH ?Qbib- Mv bT2+B2b rBi?Qmi M QT2M M2bi bi`m+im`2 rb HbQ `2KQp2/ b
i?2b2 bT2+B2b `2 mMHBF2Hv iQ #2 bmBi#H2 7Q` T`bBiBbKX
8XjXk S?vHQ;2Mv
h?2 T?vHQ;2Mv Q7 #B`/b ?b #22M M `2 Q7 mM+2`iBMiv /m2 iQ i?2 H`;2 MmK#2`
Q7 bT2+B2b M/ 2ti2MbBp2 /Bp2`bBiv rBi?BM i?2 ;`QmTX "B`/b `2 i?Qm;?i iQ ?p2
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`/Bi2/ p2`v `TB/Hv- 2`Hv QM BM i?2 ?BbiQ`v Q7 i?2 ;`QmT U1`B+bQM 2i HX kyyeV-
KFBM; i?2 `2HiBQMb?BTb #2ir22M +H/2b mM+2`iBMX AM i?2 Hbi /2+/2- Km+?
T`Q;`2bb ?b #22M K/2 BM +QMbi`m+iBM; KQH2+mH` T?vHQ;2MB2b i?i #2;BM iQ `2@
bQHp2 i?2 T?vHQ;2Mv Q7 #B`/b KQ`2 +H2`Hv mbBM; /i 7`QK `2T`2b2MiiBp2 bT2+B2b
Q7 2+? KDQ` #B`/ 7KBHv U>+F2ii 2i HX kyy3- S`mK 2i HX kyR8VX >2`2 r2 mb2
 bT2+B2b@H2p2H i`22 +QMbi`m+i2/ #v C2ix 2i H UkyRkV iQ +QMi`QH 7Q` i?2 TQi2MiBHHv
+QM7QmM/BM; 2z2+i Q7 T?vHQ;2MvX AM Q`/2` iQ ++QmMi 7Q` Mv mM+2`iBMiv BM i?2
T?vHQ;2M2iB+ `2HiBQMb?BTb #2ir22M bT2+B2b- HH MHvb2b r2`2 `mM Qp2`  #HQ+F Q7
Ryyy i`22bX
8XjXj MHvbBb
h?2 b+HBM; T`K2i2` HK#/ rb }`bi 2biBKi2/ mbBM; i?2 T+F;2 ;2B;2` U>`@
KQM 2i HX kyy3V BM _ U_ *Q`2 h2K kyR8V BM Q`/2` iQ bb2bb i?2 TQi2MiBH 2z2+i
Q7 /Bz2`2Mi #`M+? H2M;i?b BM i?2 T?vHQ;2MvX "Qi? 7Q` TQi2MiBH +m+FQQ ?Qbib M/
TQi2MiBH +Qr#B`/ ?Qbib- HK#/ rb 2biBKi2/ #v KtBKmK HBF2HB?QQ/ 7Q` 2+?
i`22 BM i?2 i`22 #HQ+FX h?2 KtBKmK HBF2HB?QQ/ pHm2 rb i?2M +QKT`2/ iQ KQ/@
2Hb BM r?B+? HK#/ Bb }t2/ i R M/ y- `2T`2b2MiBM; bbmKTiBQMb Q7 "`QrMBM
KQiBQM M/  bi` T?vHQ;2Mv `2bT2+iBp2Hv- mbBM; HBF2HB?QQ/ `iBQ i2bibX 6Q` #Qi?
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a2Hv RNN3V TQi2MiBHHv 2tTHBMBM; i?2 bKHH2` `2HiBp2 #`BM bBx2b Q7 #`QQ/ T`@
bBi2b +QKT`2/ iQ i?2B` +HQb2 `2HiBp2bX >Qbib Q7 #`QQ/ T`bBi2b Kv #2 mM/2`
b2H2+iBQM iQ `2/m+2 BM+m#iBQM iBK2 iQ +QmMi2` i?2 b?Q`i /2p2HQTK2Mi iBK2 Q7 i?2
T`bBiB+ +?B+F- T`QpB/BM;  bBKBH` 2tTHMiBQM 7Q` i?2 H+F Q7 BM+`2b2/ #`BM bBx2
BM ?Qbi bT2+B2b HQ+F2/ BM i?2 `Kb `+2 rBi? #`QQ/ T`bBi2bX
JB;`iQ`v #2?pBQm` BM #Qi? +Qr#B`/ M/ +m+FQQ TQi2MiBH ?Qbib b?Qrb  M2;iBp2
bbQ+BiBQM rBi? #`BM bBx2- i?Qm;? QMHv BM i?2 1m`QT2M +m+FQQ ?Qbib /Q2b i?Bb
RkR
`2HiBQMb?BT `2+? bB;MB}+M+2X h?Bb }M/BM; Bb BM ;`22K2Mi rBi? T`2pBQmb `2b2`+?
r?B+? b?Qr2/ i?i #`BM bBx2 ?b  M2;iBp2 bbQ+BiBQM rBi? KB;`iQ`v /BbiM+2
UqBMFH2` 2i HX kyy9- aQH 2i HX kyRyVX h?Bb `2HiBQMb?BT ?b #22M `;m2/ iQ
#2 i?2 `2bmHi Q7 2M2`;2iB+ M/ /2p2HQTK2MiH +QMbi`BMib QM KB;`iQ`v bT2+B2b
r?B+? Kmbi BMp2bi  ;`2i /2H Q7 2M2`;v BMiQ i`p2HHBM; HQM; /BbiM+2b M/ Q7i2M
M22/ iQ `2T`Q/m+2 BM b?Q`i T2`BQ/b Q7 iBK2- `2/m+BM; i?2 /2p2HQTK2MiH T2`BQ/
pBH#H2 7Q` #`BM ;`Qri? UaQH 2i HX kyRyVX Ai Bb r2HH 2bi#HBb?2/ i?i #Qi?
2M2`;2iB+b UB2HHQ M/ q?22H2` RNN8- AbH2` M/ a+?BF kyyeV M/ /2p2HQTK2MiH
T2`BQ/ UArMBmF M/ L2HbQM kyyjV ?p2 THv2/ bB;MB}+Mi `QH2b BM i?2 2pQHmiBQM Q7
#`BM bBx2X AM //BiBQM iQ i?2b2 7+iQ`b- Bi +M HbQ #2 `;m2/ i?i bKHH@#`BM2/
bT2+B2b `2 /`Bp2M iQ KB;`i2 #2+mb2 i?2v H+F i?2 +Q;MBiBp2 ~2tB#BHBiv iQ `2bTQM/
iQ bi`QM; b2bQMH p`BiBQMb BM i?2 2MpB`QMK2MiX *QMp2`b2Hv- i?2 T`2bbm`2b Q7 
b2bQMHHv +?M;BM; 2MpB`QMK2Mi +M #2 `;m2/ iQ ?p2 /`Bp2M `2bB/2Mi bT2+B2b iQ
2pQHp2 H`;2` #`BMb 7Q` i?2 Tm`TQb2b Q7 #2?pBQm`H ~2tB#BHBivX  `2+2Mi H`;2 b+H2
+QKT`iBp2 bim/v Q7 #B`/b /2KQMbi`i2/ i?i +`Qbb i?2 ;`QmT- bT2+B2b rBi? H`;2
#`BMb `2 KQ`2 HBF2Hv iQ HBp2 BM ?B;?Hv p`B#H2 2MpB`QMK2Mib- BM/B+iBM; i?i H`;2
#`BMb `2 M /TiiBQM iQ 2MpB`QMK2MiH p`BiBQM UavQH 2i HX kyReVX  HBMF
#2ir22M `2bB/2Mi HB72bivH2b M/ #2?pBQm`H ~2tB#BHBiv Bb bmTTQ`i2/ #v i?2 }M/BM;
i?i bT2+B2b r?B+? i2M/ iQ 2t?B#Bi #2?pBQm`H BMMQpiBQMb KQ`2 7`2[m2MiHv HbQ
i2M/ iQ #2 `2bB/2Mi `i?2` i?M KB;`iQ`v UaQH 2i HX kyy8VX .Bb2MiM;HBM; i?2
+mb2b M/ +QMb2[m2M+2b KQM;bi i?2b2 `2HiBQMb?BTb Bb +?HH2M;BM;X
oQ+H KBKB+`v Bb  +QKTH2t #2?pBQm`H i`Bi i?i ?b T`2pBQmbHv #22M b?QrM iQ
#2 `2Hi2/ iQ #`BM bBx2 BM 1m`QT2M Tbb2`BM2b U:`Kbx2;B 2i HX kyydVX AM
;`22K2Mi rBi? i?2b2 }M/BM;b- i?Bb MHvbBb b?Qrb i?i TQi2MiBH ?Qbib Q7 i?2
1m`QT2M +m+FQQ i?i 2t?B#Bi pQ+H KBKB+`v ?p2 bHB;?iHv H`;2` #`BMb i?M MQM@
KBKB+bX >Qr2p2`- i?2 TQi2MiBH +Qr#B`/ ?Qbib /B/ MQi 2t?B#Bi i?2 bK2 Tii2`M-
bm;;2biBM; i?i i?2 `2HiBQMb?BT #2ir22M pQ+H KBKB+`v M/ #`BM bBx2 BM M2r
rQ`H/ bT2+B2b Kv /Bz2` 7`QK 1m`QT2M bT2+B2bX Ai Kv HbQ #2 i?2 +b2 i?i i?2
H+F Q7  bB;MB}+Mi `2HiBQMb?BT Bb /m2 iQ i?2 +QKT`iBp2 H+F Q7 pQ+H KBKB+b
Rkk
KQM;bi TQi2MiBH +Qr#B`/ ?Qbib BM i?2 bKTH2X
h?Bb MHvbBb }M/b MQ `2HiBQMb?BT #2ir22M T`2/QKBMMiHv bQ+BH HBpBM; Ub QT@
TQb2/ iQ bQHBi`v HBpBM;V M/ #`BM bBx2- b22KBM;Hv +QMi`/B+iBM; i?2 rB/2Hv +Bi2/
bQ+BH #`BM ?vTQi?2bBbX h?Bb }M/BM; Ki+?2b bim/B2b i?i b?Qr MQ `2HiBQMb?BT
#2ir22M ;`QmT bBx2 M/ #`BM bBx2 BM #B`/b U"2m+?KT M/ 62`MM/2x@Cm`B+B+
kyy9VX >Qr2p2`- BM #B`/b Bi Bb MQi ;`QmT bBx2 #mi i?2 +QKTH2tBiB2b Q7 HQM;@i2`K
TB`@#QM/BM; i?i ?b #22M `;m2/ iQ `2Hi2 iQ #`BM bBx2 M/ bQ+BH #QM/BM;
Ua?mHix- aX M/ .mM#` kyRyVX h?2 K2bm`2 Q7 bQ+BHBiv mb2/ BM i?Bb MHvbBb Bb 
+`m/2 /B+?QiQKBbiBQM Q7  Mim`HHv +QKTH2t T?2MQK2MQM BM irQ ;2Q;`T?B+HHv
/2}M2/ bm#b2ib Q7 #B`/b M/ bQ i?Bb MHvbBb /Q2b MQi i`mHv i2bi i?2 bQ+BH #`BM
?vTQi?2bBb i HHX AM 7+i- BM i?Bb MHvbBb i?2 /B+?QiQKQmb p`B#H2 /2b+`B#BM;
bQ+BHBiv rb BMi2M/2/ iQ /2b+`B#2 M MiB@T`bBi2 /272Mb2 Ui?2 BM+`2b2 BM pB;B@
HM+2 `BbBM; 7`QK ;`QmT HBpBM;VX h?2 MHvb2b b?Qr i?i i?Bb Bb MQi  bB;MB}+Mi
T`2/B+iQ` Q7 #2BM;  ?Qbi iQ  #`QQ/ T`bBi2 Q` MQiX
h?2 7+i i?i i?2`2 Bb MQ bB;MB}+Mi /Bz2`2M+2 BM #`BM bBx2 #2ir22M ?Qbib M/
MQM@?Qbib +QmH/ #2 BMi2`T`2i2/ BM irQ rvbX 1Bi?2` ?Qbi +Q;MBiBp2 +QKTH2tBiv Bb
MQi `2~2+i2/ BM i?2B` #`BM bBx2 Q` ?Qbib M/ MQM@?Qbib /Q MQi /Bz2` BM +Q;MBiBp2
+QKTH2tBiv i HHX :Bp2M i?2 i?2Q`Bb2/ BM~m2M+2 QM #`BM bBx2 2pQHmiBQM Q7 i?2 ?Qbi@
T`bBi2 `Kb `+2- Bi b22Kb mMHBF2Hv i?i ?Qbi +Q;MBiBQM Bb 2MiB`2Hv mM2z2+i2/ #v
2tTQbm`2 iQ T`bBiBbKX Ai Kv #2 i?2 +b2 i?i /2p2HQTK2MiH +QMi`BMib ?p2
/2+QmTH2/ +Q;MBiBp2 2pQHmiBQM 7`QK #`BM 2pQHmiBQM- b `;m2/ ?2`2X Ai Kv HbQ
#2 i?2 +b2 i?i +QKT2iBM; 2z2+ib Q#b+m`2 i?2 `2HiBQMb?BT #2ir22M #`BM bBx2 M/
+Q;MBiBQM BM i?Bb +b2X A7 Bi Bb BM/22/ i?2 +b2 i?i T`bBiBb2/ bT2+B2b `2 mM/2`
b2H2+iBQM iQ BM+`2b2 #`BM bBx2 M/ +Q;MBiBp2 #BHBiv iQ KBiB;i2 i?2 +Qbib Q7 T`@
bBiBbK- Bi 7QHHQrb i?i bQK2 bT2+B2b rBi? H`;2 #`BMb Kv ?p2 2b+T2/ T`bBiBbK
BM i?2B` `2+2Mi 2pQHmiBQM`v Tbi- `2iBMBM; i?2B` H`;2 #`BMb M/ +Q;MBiBp2 bFBHHbX
h?Bb- +QK#BM2/ rBi? i?2 7+i i?i #`QQ/ T`bBi2b rQmH/ ?p2 ;`2i2` bm++2bb i`@
;2iBM; bT2+B2b rBi? bKHH2` #`BMb M/ TQQ` /Bb+`BKBMiBQM #BHBiB2b- H2/b iQ i?2
bm;;2biBQM i?i H`;2 #`BMb Kv #2  72im`2 Q7 bT2+B2b i?i ?p2 #22M 2tTQb2/
Rkj
iQ T`bBiBbK 7Q`  HQM; iBK2 M/ bT2+B2b i?i ?p2 `2+2MiHv 2b+T2/ T`bBiBbKX
AM i?Bb b+2M`BQ- i?2 +m``2Mi /Bbi`B#miBQM Q7 #`QQ/ T`bBiB+ ?Qbib- b MHvb2/
?2`2- Kv MQi `2p2H  bB;MB}+Mi /Bz2`2M+2 BM #`BM bBx2 7Q` irQ KBM `2bQMbX
h?2 }`bi Bb i?i H`;2 #`BM2/ bT2+B2b Kv ?p2 `2+2MiHv 2b+T2/ T`bBiBbKX h?2
b2+QM/ Bb i?i #`QQ/ T`bBi2b Kv i`;2i bKHH #`BM2/ bT2+B2bX AM #Qi? +b2b-
i?2 /Bz2`2M+2b BM #`BM bBx2 #2ir22M ?Qbib M/ MQM@?Qbib rQmH/ #2 Q#b+m`2/X
AM +QM+HmbBQM- i?2`2 Bb MQ 2pB/2M+2 i?i i?2 `Kb `+2 #2ir22M i?2 #`QQ/ T`bBiB+
+m+FQQ M/ +Qr#B`/ M/ i?2B` p`BQmb ?Qbi bT2+B2b +`Qbb i?2B` `2bT2+iBp2 `M;2b
?b /`Bp2M i?2 2pQHmiBQM Q7 H`;2 #`BMb- M/ #v BKTHB+iBQM /pM+2/ +Q;MBiBp2
#BHBiB2b- BM ?Qbib iQ pQB/ Q` `2/m+2 i?2 2ti`2K2 +Qbib Q7 T`bBiBbKX h?Bb 2+?Q2b
i?2 }M/BM;b QM i?2 Qi?2` bB/2 Q7 i?2 `Kb `+2 i?i #`QQ/ T`bBiB+ #B`/b i2M/
iQ ?p2 bKHH2` `2HiBp2 #`BM bBx2b i?M i?2B` +HQb2 `2HiBp2bX AM i?2 +b2 Q7
i?2 T`bBi2b- i?2 `2/m+2/ /2p2HQTK2Mi iBK2 Q7 i?2 +?B+F M2+2bb`v 7Q` #`QQ/
T`bBiBbK Bb bm;;2bi2/ iQ ?p2 TH+2/ +QMbi`BMib QM i?2 /2p2HQTK2Mi Q7 i?2 #`BMX
aBKBH` +QMbi`BMib Kv #2 +iBM; QM i?2 ?Qbi +?B+Fb iQ `2bi`B+i i?2 KQmMi Q7
iBK2 pBH#H2 7Q` #`BM /2p2HQTK2MiX
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e *QMp2`;2Mi 2pQHmiBQM Q7 H`;2 #`BMb M/ /@
pM+2/ +Q;MBiBQM, A/2MiB7vBM; M/ [mMiB7vBM;
i?2 bi`2M;i? Q7 +QMp2`;2M+2 BM *`MBpQ`X
eXR #bi`+i
*QMp2`;2Mi 2pQHmiBQM- i?2 BM/2T2M/2Mi 2pQHmiBQM Q7 bBKBH` T?2MQivT2b BM irQ Q`
KQ`2 T?vHQ;2M2iB+HHv /BbiBM+i it- Bb  rB/2bT`2/ T?2MQK2MQM M/ i?2 bm#D2+i
Q7 Km+? bim/v BM 2pQHmiBQM`v #BQHQ;vX h?2 /2p2HQTK2Mi Q7 biiBbiB+H K2i?@
Q/b iQ B/2MiB7v M/ [mMiB7v BMbiM+2b Q7 +QMp2`;2M+2 Bb 7bi@KQpBM;- rBi? KMv
BMMQpiBp2 K2i?Q/b #2BM; Tm#HBb?2/ M/ /2#i2/X G`;2 #`BMb ?p2 2pQHp2/ KmH@
iBTH2 iBK2b BM KMv /Bz2`2Mi HBM2;2bX h?2 2pQHmiBQM`v `QQib Q7 H`;2 #`BMb
?p2 #22M i?2 bm#D2+i Q7 2ti2MbBp2 /2#i2X h?2 +QKKQMHv +Bi2/ bQ+BH #`BM ?v@
TQi?2bBb bii2b i?i i?2 +QKTH2tBiB2b Q7 bQ+BH HBpBM; ?p2 /`Bp2M i?2 2pQHmiBQM Q7
H`;2 #`BMb M/ i?Bb ?vTQi?2bBb ?b `2+2Bp2/ bmTTQ`i 7`QK bim/B2b Q7 T`BKi2b-
+2i+2Mb M/ `;m#Hv Qi?2` ;`QmTb b r2HHX >Qr2p2`- bim/B2b 7`QK  #`Q/
p`B2iv Q7 MBKH ;`QmTb- BM+Hm/BM; T`BKi2b- ?p2 T`QpB/2/ 2pB/2M+2 BM 7pQm`
Q7 Hi2`Mi2 2tTHMiBQMb 7Q` i?2 2pQHmiBQM Q7 H`;2 #`BMb bm+? b /B2i Q` 2+QHQ;@
B+H +QM/BiBQMbX >2`2 A ;i?2` /i QM i?2 ;`QmTBM; #2?pBQm`- #`BM bBx2 M/
HB72 ?BbiQ`v Q7 i2``2bi`BH +`MBpQ`2b M/ MHvb2 i?2b2 /i HQQFBM; 7Q` Tii2`Mb
Q7 +QMp2`;2M+2 rBi? KQ/2`M T?vHQ;2M2iB+ K2i?Q/bX A b?Qr i?i BM +`MBpQ`2b
i?i Q++mTv i?2 bK2 b2H2+iBp2 `2;BK2 Q7 #`BM M/ #Q/v bBx2 b i?2 ?B;?Hv bQ@
+BH *MB/2- Tii2`Mb Q7 +QMp2`;2M+2 /Q MQi +QM7Q`K iQ i?2 T`2/B+iBQMb Q7 i?2
bQ+BH #`BM ?vTQi?2bBbX .2bTBi2 #2BM; bBKBH` BM #`BM bBx2 M/ bQ+BH ;`QmT bBx2-
*MB/2 M/ >v2MB/2- irQ 7KBHB2b Q7 +`MBpQ`2 `;m2/ iQ +QMiBM 2tKTH2b Q7
bQ+BHHv BMi2HHB;2Mi bT2+B2b- /Q MQi 2t?B#Bi bi`QM; +QMp2`;2M+2 BM i?2b2 i`Bib r?2M
T?vHQ;2M2iB+ `2HiBQMb?BTb `2 ++QmMi2/ 7Q`X
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eXk AMi`Q/m+iBQM
*QMp2`;2Mi 2pQHmiBQM Bb /2}M2/ b i?2 BM/2T2M/2Mi 2pQHmiBQM Q7 T?2MQivTB+ bBKB@
H`BivX *QMp2`;2M+2 Bb M 2K2`;2Mi T`QT2`iv Q7  p`B2iv Q7 2pQHmiBQM`v T`Q+2bb2b-
Hi?Qm;? Bi b?QmH/ #2 MQi2/ i?i Q#b2`pBM; +QMp2`;2M+2 /Q2b MQi M2+2bb`BHv BKTHv
M /TiBp2 2tTHMiBQM UaT22/ M/ `#m+FH2 kyRd- J?H2` 2i HX kyRdVX aBKB@
H`BiB2b BM T?2MQivT2 +M #2 i?2 `2bmHi Q7 +?M+2- Q`;MBbKb 2tT2`B2M+BM; bBKBH`
2MpB`QMK2Mib M/fQ` bBKBH` b2H2+iBQM T`2bbm`2b- KBKB+`v M/  p`B2iv Q7 Qi?2`
BMi2`bT2+B}+ BMi2`+iBQMb UJ?H2` 2i HX kyRdVX h?2 KDQ`Biv Q7 bim/B2b BMiQ +QM@
p2`;2M+2 `2 T`BK`BHv +QM+2`M2/ rBi? [m2biBQMb Qp2` i?2 2pQHmiBQM`v T`Q+2bb
i?i ?b `2bmHi2/ BM +QMp2`;2Mi i`Bib BM 2tiMi bT2+B2bX >Qr2p2`- +QMp2`;2M+2
Bib2H7 Bb MQi  T`Q+2bb #mi  Tii2`M- Q#b2`p#H2 BM i?2 /Bbi`B#miBQM Q7 i`Bib +`Qbb
i?2 it Q7 BMi2`2bi- K2MBM; i?i i?2 Mim`2 Q7 Mv mM/2`HvBM; 2pQHmiBQM`v T`Q@
+2bb +M bQK2iBK2b #2 /2#i#H2X M 2tKTH2 Q7 i?2b2 Bbbm2b +M #2 b22M BM 
`2+2Mi `2pB2r Q7 2pB/2M+2 BM 7pQm` Q7 +QMp2`;2Mi 2pQHmiBQM Q7 /pM+2/ +Q;MB@
iBp2 #BHBiB2b BM T`BKi2b M/ +`MBpQ`2b U>QH2FKT M/ "2MbQM@K`K kyRdVX
>QH2FKT M/ "2MbQM@K`K UkyRdV /2iBH  MmK#2` Q7 bBKBH`BiB2b BM #`BM
bBx2 M/ bQ+BH #2?pBQm` #2ir22M +2`+QTBi?2+BM2 KQMF2vb M/ bTQii2/ ?v2Mb
iQ T`2b2Mi  bi`QM; `;mK2Mi MQi QMHv i?i i?2 bBKBH`BiB2b #2ir22M i?2 ;`QmTb
`2T`2b2Mi +QMp2`;2M+2- #mi i?i i?Bb +b2 Q7 +QMp2`;2M+2 Bb i?2 T`Q/m+i Q7 bBKBH`
b2H2+iBQM QM bQ+BH BMi2HHB;2M+2 BM #Qi? ;`QmTbX Ai Bb rQ`i? MQiBM; i?i i?2 mi?Q`b
/Q MQi +HBK i?i i?2 bK2 T`2bbm`2b +i BM i?2 bK2 rv +`Qbb MBKH it M/
i?mb `;m2 i?i +2`+QTBi?2+BM2 KQMF2vb M/ bTQii2/ ?v2Mb `2T`2b2Mi M 2tK@
TH2 Q7 +QMp2`;2Mi 2pQHmiBQM Q7 i?2 bQ+BH #`BM U>QH2FKT M/ "2MbQM@K`K
kyRdV b /2b+`B#2/ #v i?2 bQ+BH #`BM ?vTQi?2bBb U.mM#` RNN3- kyyNVX
G`;2 M/ +QKTH2t #`BMb ?p2 2pQHp2/ BM/2T2M/2MiHv KMv iBK2b BM MmK2`Qmb
MBKH HBM2;2b M/ i?2 +mb2b M/ +QMb2[m2M+2b Q7 i?2 /2p2HQTK2Mi Q7 /pM+2/
+Q;MBiBp2 #BHBiB2b ?p2 #22M i?2 bm#D2+i Q7 2ti2MbBp2 `2b2`+? M/ /2#i2 U_Qi?
kyR8VX h?2 ;`QmT KQbi ?2pBHv b+`miBMBb2/ 7Q` i?2B` +Q;MBiBp2 #BHBiB2b Bb i?2
T`BKi2bX h?2 +Q;MBiBp2 #BHBi2b Q7 MQM@?mKM T`BKi2b `2 T`Q/B;BQmbX S`BKi2b
Rke
`2 FMQrM iQ mb2 M/ KF2 iQQHb UPiiQMB M/ Ax` kyy3- oBbH#2`;?B 2i HX kyyN-
"Q2b+? M/ "Q2b+? RNNy- J+:`2r kyRyV- iQ mM/2`biM/ BMi2MiBQMH +iBQMb U*HH
2i HX kyy9- S?BHHBTb 2i HX kyyNV M/ TQi2MiBHHv TQbb2bb bQK2 Tb2+ib Q7 i?2Q`v
Q7 KBM/ USQpBM2HHB 2i HX RNNy- RNNjVX h?2 #BHBiv iQ ii`B#mi2 K2MiH bii2b M/
#2HB27b iQ Qi?2`b- FMQrM b i?2Q`v Q7 KBM/- ?b #22M  iQTB+ Q7 +QMbB/2`#H2 /2#i2
rBi? +HBKb #2BM; /pM+2/ 7Q` T`BKi2b UhQKb2HHQ 2i HX kyyj- SQpBM2HHB M/
oQMF kyyjV M/ #B`/b U"m;Mv` kyRRVX h?Bb Tb2+i Q7 +Q;MBiBQM Bb i?Qm;?i iQ #2
T`iB+mH`Hv /pM+2/ b Bi `2HB2b QM KmHiBTH2 +QKTH2t +Q;MBiBp2 bFBHHbX KQM;bi
Qi?2` KKKHb- +2i+2Mb M/ 2H2T?Mib `2 HbQ `2MQrM2/ 7Q` i?2B` H`;2 #`BMb-
Hi?Qm;? i?2 2ti2Mi Q7 i?2B` +Q;MBiBp2 #BHBiB2b `2 H2bb +2`iBMX 1H2T?Mib ?p2
`2HiBp2 #`BM bBx2b M/ bQ+BH +QKTH2tBiv +QKT`#H2 iQ +?BKTMx22b M/ bQK2
bim/B2b ?p2 b?QrM i?i 2H2T?Mib `2 +T#H2 Q7 BMMQpiBQM UoB/v kyR9V- bQ+BH
H2`MBM; U:`2+Q 2i HX kyRjV- b2H7@`2+Q;MBiBQM USHQiMBF 2i HX kyRyV M/ +QQT2`iBQM
USHQiMBF 2i HX kyRRVX >Qr2p2`- 2H2T?Mib +QKT`2 TQQ`Hv iQ T`BKi2b BM ibFb
bm+? b iQQH mb2 M/ BMbB;?i U>`i 2i HX kyy3VX aBKBH`Hv- Q/QMiQ+2i2 +2i+2Mb
bm+? b FBHH2` r?H2b UP`+BMmb Q`+V M/ #QiiH2MQb2 /QHT?BMb Uhm`bBQTb i`mM+imbV
?p2 p2`v H`;2 `2HiBp2 #`BM bBx2b M/ `2 +T#H2 Q7 iQQH mb2 UaKQHF2` 2i HX
RNNdV M/ +mHim`H i`MbKBbbBQM UE`mix2M 2i HX kyR9VX >Qr2p2` i?2 `M;2 M/
/2Ti? Q7 +Q;MBiBp2 #BHBiB2b Q7 +2i+2Mb ?p2 #22M /2#i2/ rBi? bQK2 +HBKBM;
i?i /QHT?BMb ?p2 /pM+2/ +Q;MBiBp2 #BHBi2b +QKT`#H2 iQ T`BKi2b UJ`BMQ-
GQ`B 2i HX kyyd#- J`BMQ 2i HX kyy3V M/ Qi?2`b biiBM; i?i i?2B` #BHBiB2b ?p2
#22M Qp2`bii2/ UJM;2` kyRjVX
PmibB/2 Q7 KKKHb- i?2`2 ?p2 HbQ #22M BM/2T2M/2Mi 2pQHmiBQMb Q7 i?2 TB`BM; Q7
H`;2 #`BMb M/ +Q;MBiBp2 #BHBiB2b BM #B`/bX JQbi MQi#Hv- i?2 +Q`pB/ 7KBHv ?p2
/BbTHv2/ i?2 #BHBiv iQ KF2 M/ mb2 iQQHb M/- b  `2bmHi- ?p2 #22M +QKT`2/
iQ T2b BM i2`Kb Q7 i?2B` +Q;MBiBp2 +QKTH2tBiv U1K2`v M/ *HviQM kyy9- 1K2`v
kyyeVX _2K`F#Hv- i?2 L2r *H2/QMBM +`Qr U*Q`pmb KQM2/mHQB/2bV ?b #22M
b?QrM iQ 2t?B#Bi K2iiQQH mb2- r?B+? BMpQHp2b mbBM; iQQHb QM Qi?2` iQQHb- M #BHBiv
QMHv T`2pBQmbHv Q#b2`p2/ BM ;`2i T2b UhvHQ` 2i HX kyydVX AMi2`2biBM;Hv- `p2M
Rkd
#2?pBQm` ?b #22M BMi2`T`2i2/ b b?QrBM; ii`B#miBQM Q7 K2MiH bii2b iQ Qi?2`b- 
F2v bT2+i Q7 i?2Q`v Q7 KBM/ U"m;Mv` kyRRVX AM //BiBQM- `QQFb ?p2 #22M b?QrM
iQ bQHp2 T`Q#H2Kb #v BMbB;?i U"B`/ M/ 1K2`v kyyNVX SbBii+B/b UT``QibV ?p2 HbQ
/2KQMbi`i2/ /pM+2/ +Q;MBiBp2 #BHBiB2b BM+Hm/BM; pQ+H H2`MBM; US2TT2`#2`;
kyykV M/ iQQH mb2 UGK#2`i 2i HX kyR8VX
h?2 2pQHmiBQM Q7 /pM+2/ +Q;MBiBp2 #BHBiB2b BM T`BKi2b- +2i+2Mb M/ #B`/b ?b
#22M HBMF2/ BM 2+? +b2 iQ i?2 2pQHmiBQM Q7 +QKTH2t bQ+BHBiv Ub2Mbm i?2 bQ+BH
#`BM ?vTQi?2bBbVX AM T`BKi2b- i?2 M2Q+Q`i2t `iBQ Ui?2 `iBQ Q7 i?2 bBx2 Q7 i?2
M2Q+Q`i2t ;BMbi i?2 bBx2 Q7 i?2 `2bi Q7 i?2 #`BMV Bb TQbBiBp2Hv +Q``2Hi2/ rBi?
bQ+BH ;`QmT bBx2- bi`QM;Hv bm;;2biBM; i?2 M22/ 7Q` /pM+2/ +Q;MBiBp2 #BHBiB2b
BM H`;2 bQ+BH ;`QmTb U.mM#` RNNkVX JMv #B`/b ;`QmT BM Km+? H`;2` MmK@
#2`b i?M T`BKi2b- #mi 7Q`2#`BM bBx2 Bb MQi `2Hi2/ iQ K2M Q` KtBKmK ~Q+F
bBx2- MQ` Bb Bi `2Hi2/ rBi? i?2 T`QT2MbBiv iQ 7Q`K ~Q+Fb i HH U"2m+?KT M/
62`MM/2x@Cm`B+B+ kyy9VX >Qr2p2`- Bi ?b #22M `;m2/ i?i i?2 +Q;MBiBp2 /2KM/b
Q7 2ti2M/2/ bQ+BH `2HiBQMb?BTb #2ir22M TB`b- T`iB+mH`Hv i?2 KQMQ;KQmb TB`
#QM/BM; bT2+B2b Q7 #B`/b- `2 i?2 mM/2`HvBM; bQ+BH /`Bp2` Q7 i?2 2pQHmiBQM Q7 BM@
i2HHB;2M+2 U1K2`v 2i HX kyydVX AM /QHT?BMb- HQM; HbiBM; KH2@KH2 HHBM+2b
+QKT`#H2 iQ i?Qb2 Q#b2`p2/ BM +?BKTMx22b ?p2 #22M /pM+2/ b 2pB/2M+2 Q7
bQ+BH +QKTH2tBiv r?B+? bmTTQ`ib i?2 +QMi2MiBQM Q7 +QMp2`;2Mi 2pQHmiBQM Q7 bQ+BH
BMi2HHB;2M+2 U*QMMQ` kyydVX
h?2`2 `2 Qi?2` 2tKTH2b Q7 H`;2 `2HiBp2 #`BM bBx2 BM it i?i /Q MQi TT2`
iQ +QM7Q`K iQ i?2 T`2/B+iBQMb Q7 i?2 bQ+BH #`BM ?vTQi?2bBbX 6Q` 2tKTH2- BM
K`bmTBH KKKHb- H`;2 #`BM bBx2 ?b #22M b?QrM iQ #2 i?2 T`Q/m+i Q7 HBpBM;
BM bi#H2 2MpB`QMK2MiH +QM/BiBQMb r?B+? T2`KBi ;`2i2` 2M2`;2iB+ BMp2biK2Mi BM
#`BM /2p2HQTK2Mi Uq2Bb#2+F2` 2i HX kyR8VX *m`BQmbHv- i?2`2 Bb MQ 2pB/2M+2 i?i
#2?pBQm`H +QKTH2tBiv THvb Mv `QH2 BM /`BpBM; i?2 2pQHmiBQM Q7 H`;2 #`BMb
BM K`bmTBHb `BbBM; i?2 [m2biBQM Q7 r?v M MBKH rQmH/ ;`Qr  H`;2- +QbiHv
#`BM rBi?Qmi 2pQHmiBQM`v T`2bbm`2 iQ /Q bQX q2Bb#2+F2` 2i HX UkyR8V T`QTQb2
i?i i?2 +Q;MBiBp2 #mz2`BM; ?vTQi?2bBb Kv bQHp2 i?Bb T`Q#H2KX h?2 +Q;MBiBp2
Rk3
#mz2`BM; ?vTQi?2bBb ?QH/b i?i ;`QrBM;  H`;2 #`BM ?b bm`pBpH /pMi;2b b
Bi +QM72`b  /2;`22 Q7 #2?pBQm`H ~2tB#BHBiv i?i +M #2 /2THQv2/ iQ bQHp2 2MpB@
`QMK2MiH +?HH2M;2b UaQH kyyNVX h?mb- K`bmTBHb `2 `;m2/ iQ ?p2 2pQHp2/
H`;2 #`BMb /B`2+iHv 7Q` i?2 ;2M2`H bm`pBpH /pMi;2b i?2v +QM72` `i?2` i?M
iQ bQHp2 bQK2 bT2+B}+ T`Q#H2K b BM i?2 bQ+BH #`BM ?vTQi?2bBbX AM #B`/b- Bi ?b
#22M `2+2MiHv `;m2/ i?i `i?2` i?M bQ+BH #QM/BM;- 2MpB`QMK2MiH p`B#BHBiv
?b /`Bp2M i?2 2pQHmiBQM Q7 H`;2 #`BMb UavQH 2i HX kyReVX h?Bb bm;;2bib i?i
2MpB`QMK2MiH +?HH2M;2b +M /B`2+iHv /`Bp2 i?2 2pQHmiBQM Q7 H`;2 `2HiBp2 #`BM
bBx2 BM #B`/b `i?2` i?M BM~m2M+BM; i?2 #B`/Ƕb #`BMb BM/B`2+iHv #v /`BpBM; i?2
2pQHmiBQM Q7 bQ+BHBiv b T`QTQb2/ #v i?2 bQ+BH #`BM ?vTQi?2bBb U.mM#` RNN3VX
AMb2+ib rBi? 2MH`;2/ Kmb?`QQK #Q/B2b- bm+? b ?vK2MQTi2`Mb U#22b- Mib M/
rbTbV- 2t?B#Bi 2t+2HH2Mi bTiBH Q`B2MiiBQM M/ H2`MBM; US?H 2i HX kyRyVX H@
i?Qm;? i?Bb rb QM+2 +QMbB/2`2/  T`Q/m+i Q7 i?2 /pM+2/ bQ+BHBiv Q7 +2`iBM
?vK2MQTi2`M bT2+B2b- bm#b2[m2Mi MHvbBb `2p2H2/ i?i BM 7+i- bTiBH H2`MBM;
M/ MpB;iBQM r2`2 M+2bi`HHv mM/2` bi`QM; b2H2+iBQM BM i?Bb ;`QmT Q7 BMb2+ib
7Q` i?2 Tm`TQb2b Q7 T`bBiQB/BbK U6``Bb M/ a+?mHK2Bbi2` kyRRVX h?2 7KQmbHv
H`;2 #`BM2/ +2T?HQTQ/b UQ+iQTmb2b M/ b[mB/bV ?p2 2pQHp2/ /pM+2/ +Q;MB@
iBp2 #BHBiB2b bm+? b bTiBH K2KQ`v- H2`MBM; U>Q+?M2` 2i HX kyyeV M/ iQQH mb2
U6BMM 2i HX kyyNVX Hi?Qm;? +T#H2 Q7 bQ+BH H2`MBM; U6BQ`BiQ M/ a+QiiQ RNNkV-
i?2`2 Bb MQ bm;;2biBQM i?i +2T?HQTQ/ #`BM bBx2 Bb `2Hi2/ iQ bQ+BH +QKTH2tBiv
#mi `i?2`- Bi Bb KQ`2 HBF2Hv i?i +2T?HQTQ/ +Q;MBiBp2 #BHBiB2b `2 i?2 T`Q/m+i Q7
i?2B` T`2/iQ`v HB72bivH2b U_Qi? kyR8VX
eXkXR E2v +QM+2Tib 7Q` i?2 bim/v Q7 +Q;MBiBp2 +QMp2`;2M+2
AM i?2 bim/v Q7 +QMp2`;2M+2- i?2`2 Bb +QMbB/2`#H2 /2#i2 Qp2` Tii2`M@#b2/ /2}MB@
iBQMb Q7 +QMp2`;2M+2 M/ T`Q+2bb@#b2/ /2}MBiBQMb U`#m+FH2 2i HX kyR9- aiviQM
kyR8#VX  T`Q+2bb@#b2/ /2}MBiBQM `2[mB`2b i?2 +QMp2`;2Mi i`Bib iQ ?p2 #22M
T`Q/m+2/ #v i?2 bK2 b2H2+iBp2 7Q`+2bX h?mb mM/2`  T`Q+2bb@#b2/ TT`Q+? iQ
+QMp2`;2M+2- MQi HH H`;2 #`BM2/ bT2+B2b rQmH/ M2+2bb`BHv #2 +QMbB/2`2/ b 2t@
RkN
KTH2b Q7 +QMp2`;2M+2 U/2T2M/BM; QM i?2 2t+i rQ`/BM; Q7 i?2 /2}MBiBQMVX _i?2`-
bQ+BHHv BMi2HHB;2Mi it HBF2 i?2 T`BKi2b- +2i+2Mb M/ #B`/b U`;m#HvV rQmH/
#2 +QMbB/2`2/ +QMp2`;2Mi b i?2v 2pQHp2/ H`;2 #`BMb 7Q` bBKBH` `2bQMb r?BHbi
i?2 +2T?HQTQ/b M/ ?vK2MQTi2`Mb +QmH/ #2 +QMbB/2`2/ BM/2T2M/2Mi 2pQHmiBQMb
Q7 H`;2 #`BM bBx2 #v /Bz2`2Mi T`Q+2bb2bX Hi2`MiBp2Hv-  Tii2`M@#b2/ /2}MB@
iBQM Q7 +QMp2`;2M+2 +QmH/ #2 mb2/ iQ +QMbB/2` HH BM/2T2M/2Mi 2pQHmiBQMb Q7 H`;2
#`BMb b +QMp2`;2Mi- HHQrBM; 7Q` i?2 TQbbB#BHBiv i?i /Bz2`2Mi T`Q+2bb2b KB;?i
?p2 +`2i2/ i?2 bK2 Q` bBKBH` T?2MQivT2bX AM i?2 +b2 Q7 +Q;MBiBp2 2pQHmiBQM-
T`Q+2bb@#b2/ /2}MBiBQMb `2 +QKKQM- rBi? +Q`pB/ +Q;MBiBQM U1K2`v M/ *Hv@
iQM kyy9V- /QHT?BM +Q;MBiBQM U*QMMQ` kyydV M/ ?v2M +Q;MBiBQM U>QH2FKT M/
"2MbQM@K`K kyRdV HH #2BM; /2b+`B#2/ b +QMp2`;2Mi rBi? T`BKi2 +Q;MBiBQM
#2+mb2 Q7 i?2 bBKBH` bQ+BH #bBb Q7 i?2 Q#b2`p2/ /pM+2/ +Q;MBiBp2 #BHBiB2bX
AM i?Bb bim/v- A /QTi  Tii2`M@#b2/ TT`Q+? iQ +QMp2`;2M+2- /2}MBM; +QMp2`@
;2M+2 bBKTHv b i?2 BM/2T2M/2Mi 2pQHmiBQM Q7 T?2MQivTB+ bBKBH`BivX "v bim/vBM;
i?2 Tii2`Mb Q7 +QMp2`;2Mi 2pQHmiBQM- i?2 BK Q7 KMv bim/B2b Q7 +QMp2`;2M+2 Bb
iQ KF2 BM72`2M+2b #Qmi i?2 T`Q+2bb2b i?i Kv ?p2 T`Q/m+2/ i?2 Q#b2`p2/
Tii2`MbX
1tKTH2b Q7 +QMp2`;2M+2 `2 MmK2`Qmb BM i?2 MBKH FBM;/QK M/ i?2`2 `2
KMv r2HH 2bi#HBb?2/ K2i?Q/b 7Q` B/2MiB7vBM; BMbiM+2b Q7 +QMp2`;2M+2X h?2
KQbi bBKTH2 K2i?Q/- #2vQM/ bBKTHv HBbiBM; T?vHQ;2MiB+HHv /BbiBM+i 2tKTH2b Q7
bBKBH` i`Bib b A ?p2 /QM2 ?2`2- Bb M+2bi`H bii2 `2+QMbi`m+iBQM BM r?B+? i?2
2pQHmiBQM`v ?BbiQ`v Q7  ;Bp2M i`Bi Bb `2+QMbi`m+i2/ Qp2`  T?vHQ;2Mv mbBM; 2tiMi
M/ 7QbbBH /iX 6`QK i?Bb `2+QMbi`m+iBQM- Bi Bb TQbbB#H2 MQi QMHv iQ pB2r i?2
/Bbi`B#miBQM Q7 i?2 i`Bi +`Qbb  T?vHQ;2Mv- #mi iQ BM72` i?2 ?BbiQ`B+H /Bbi`B#miBQM
Q7 i?2 i`Bi i i?2 MQ/2b Q7 i?2 i`22X h?2b2 MQ/2b b?Qr mb i?2 HBF2Hv T?2MQivT2
Q7 M+2bi`H TQTmHiBQMbfbT2+B2b M/ i?mb HHQr mb iQ BM72` +b2b Q7 BM/2T2M/2Mi
;BMb M/ HQbb2b Q7 i?2 i`Bi BM [m2biBQMX h?Bb K2i?Q/ ?b #22M mb2/ iQ B/2MiB7v
+QMp2`;2M+2 KQM;bi T`bBiB+ rbTb /`Bp2M #v ?Qbi TmTiBQM bBi2b Uhb+?QTT 2i
HX kyRjV M/ KmHiBTH2 BM/2T2M/2Mi HQbb2b Q7 ?BM/HBK#b M/ i?2 #BHBiv iQ 2i H`;2
Rjy
T`2v BM bMF2b U>``BM;iQM M/ _22/2` kyRdVX
Hi2`Mi2Hv- i?2 2pQHmiBQM Q7  i`Bi UQ` i`BibV +M #2 KQ/2HH2/ Qp2`  T?vHQ;2Mv
mbBM; P`Mbi2BM@l?H2M#2+F KQ/2Hb UAM;`K M/ J?H2` kyRjVX h?Bb TT`Q+?
iF2b  bT2+B}+ KQ/2H Q7 i`Bi 2pQHmiBQM M/ }ib KQ/2Hb rBi? /Bz2`2Mi MmK#2` Q7
b2H2+iBp2 `2;BK2b Qp2` i?2 i`22X  b2H2+iBp2 `2;BK2 Bb M mMbT2+B}2/ b2i Q7 b2H2+@
iBp2 T`2bbm`2b i?i /`Bp2 bT2+B2b iQr`/b  T`iB+mH` /TiBp2 QTiBKmKX h?mb-
 +?M;2 BM b2H2+iBp2 `2;BK2 `2T`2b2Mib  b?B7i BM i?2 Mim`2 M/fQ` bi`2M;i? Q7
b2H2+iBp2 T`2bbm`2b M/ 2pQHmiBQM`v T`Q+2bb2b ;2M2`iBM; i?2 p`BiBQM BM i?2 T?2@
MQivT2UbV #2BM; bim/B2/X ai`iBM; i i?2 `QQi Q7 i?2 i`22 M/ QM2 b2H2+iBp2 `2;BK2-
i?Bb ǳal_6*1Ǵ MHvbBb //b //BiBQMH b2H2+iBp2 `2;BK2b b Bi T`Q;`2bb2b 7Q`@
r`/ BM 2pQHmiBQM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+QMp2`;2Mi BM i?Bb b2H2+iBp2 `2;BK2 Uq 4 yX3e- T 4 yX8RV BM/B+iBM; i?i Hi?Qm;?
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6B;m`2 eX9, a+ii2` THQi Q7 GQ; i`Mb7Q`K2/ #`BM M/ #Q/v Kbb /2@
TB+iBM; i?2 irQ /BK2MbBQMH T?2MQivTB+ bT+2 /2b+`B#BM; i?2b2 i`BibX
aKHH2` TQBMib QM i?2 THQi /2MQi2 i?2 TQbBiBQM Q7 2+? bT2+B2b BM i?2
T?2MQivTB+ bT+2X h?2 H`;2` TQBMib b?Qr i?2 /TiBp2 QTiBK 7Q`
2+? b2H2+iBp2 `2;BK2 b +H+mHi2/ #v al_6*1X h?2 S:Ga `2@
;`2bbBQM HBM2 /2b+`B#BM; i?2 `2HiBQMb?BT #2ir22M #`BM M/ #Q/v
bBx2 Bb THQii2/ 7Q` /2b+`BTiBp2 Tm`TQb2bX
i?2 7Q+H ;`QmT Bb H`;2Hv K/2 mT Q7 bT2+B2b rBi? TQbBiBp2 `2HiBp2 #`BM bBx2b-
i?2 bBKBH`BiB2b BM `2HiBp2 #`BM bBx2 `2 H`;2Hv ii`B#mi#H2 iQ +HQb2 T?vHQ;2M2iB+
`2Hi2/M2bb #2ir22M bT2+B2bX aQ+BH ;`QmT bBx2b `2 HbQ MQi +QMp2`;2Mi BM i?Bb
7Q+H ;`QmT Uq 4 yXdN- T 4 yX3yV rBi? i?2 mM+Q``2+i2/ BM/2t b?QrBM; i?i 7Q@
+H ;`QmT bT2+B2b /Q MQi ?p2 T`iB+mH`Hv bBKBH` bQ+BH ;`QmT bBx2b UqǶ 4 yX3jVX
>Qr2p2`- 7Q+H ;`QmT bT2+B2b `2 KQ`2 bBKBH` BM /B2i #`2/i? UqǶ 4 RXyeV rBi?
 q?2ib?27 BM/2t Uq 4 RXRj- T 4 yXyNV bm;;2biBp2 Q7 +QMp2`;2M+2X
h?2 q?2ib?27 BM/B+2b 7Q` HB72 ?BbiQ`v i`Bib- HBbi2/ BM i#H2 eXR- BM/B+i2 bB;MHb
Q7 bi`QM; +QMp2`;2M+2 BM b2p2`H i`BibX 6Q+H ;`QmT bT2+B2b `2 p2`v bBKBH` BM
;2biiBQM T2`BQ/ UqǶ 4 RX8RV- HQM;2pBiv UqǶ 4 RXjkV M/ HBii2` bBx2 UqǶ 4 RXk8VX
AM i?2 +b2 Q7 HQM;2pBiv- i?2 T?vHQ;2MiB+HHv +QMi`QHH2/ MHvbBb T`Q/m+2b  HQr2`
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q?2ib?27 BM/2t Uq 4 RXRd- T 4 yXR3V- BM/B+iBM; i?i bQK2 Q7 i?2 Q#b2`p2/
bBKBH`Biv KQM;bi 7Q+H ;`QmT bT2+B2b Bb ii`B#mi#H2 iQ T?vHQ;2M2iB+ `2Hi2/M2bbX
AM +QMi`bi- i?2 q?2ib?27 BM/2t 7Q` ;2biiBQM T2`BQ/ #2+QK2b p2`v bHB;?iHv
H`;2` r?2M +Q``2+iBM; 7Q` T?vHQ;2Mv Uq 4 RX8k- T 4 yXy9V- BM/B+iBM; bi`QM;
+QMp2`;2M+2 BM ;2biiBQM T2`BQ/ KQM;bi 7Q+H ;`QmT bT2+B2bX Hi?Qm;? i?2 ;2 i
r2MBM; Uq 4 RXjy- T 4 yXj9V TT2`b iQ b?Qr bB;Mb Q7 +QMp2`;2M+2 KQM;bi i?2
7Q+H ;`QmT- i?2 ?B;? T@pHm2 BM/B+i2b i?i i?2 #QQibi`TTBM; MHvb2b- BM r?B+?
i?2 T?vHQ;2Mv Bb `M/QKBb2/ M/ q Bb `2+H+mHi2/ Ryyy iBK2b- b?Qr i?i i?Bb
?B;? pHm2 7Q` q Bb mM+2`iBMX AM i?Bb 7Q+H ;`QmT- #Q/v Kbb ?b  T`iB+mH`Hv
HQr q?2ib?27 BM/2t Uq 4 yX9j- T 4 yXNj- qǶ 4 yX89V BM/B+iBM; i?i bT2+B2b
rBi?BM i?2 7Q+H ;`QmT `2 KQ`2 rB/2Hv b2T`i2/ BM #Q/v Kbb i?M +`MBpQ`2b
b  r?QH2X AM +QMDmM+iBQM rBi? i?2 ?B;? T@pHm2- i?Bb bm;;2bib i?i i?2 7Q+H
;`QmT bT2+B2b `2 +imHHv /Bp2`;2Mi BM #Q/v KbbX
h#H2 eXR, _2bmHib Q7 q?2ib?27 MHvb2b BM+Hm/BM; i?2 q?2i@
b?27 BM/2t UqV M/ i?2 mM+Q``2+i2/ q?2ib?27 BM/2t UqǶV 7Q`
2H2p2M T?2MQivT2b BM +`MBpQ`2bX qǶ ;Bp2b  K2bm`2 Q7 ?Qr bBKBH`
i?2 7Q+H ;`QmT `2 BM i?2 ;Bp2M T?2MQivT2X q b?Qrb ?Qr bBKBH`
i?2 7Q+H ;`QmT `2 r?2M i?2 +H+mHiBQM Bb +Q``2+i2/ 7Q` i?2 T?vHQ@
;2M2iB+ MQM@BM/2T2M/2M+2 Q7 /i TQBMibX *QM}/2M+2 BMi2`pHb M/
i?2 bbQ+Bi2/ T@pHm2 Bb +H+mHi2/ #v `M/QKBbBM; i?2 T?vHQ;2@
M2iB+ bi`m+im`2 M/ +H+mHiBM;  TQbbB#H2 /Bbi`B#miBQM 7Q` qX h?mb
i?2 T@pHm2 BM/B+i2b i?2 /2;`22 Q7 +QM}/2M+2 i?i +QMp2`;2M+2 Bb
bi`QM;2` i?M 2tT2+i2/X
q G*A l*A T qǶ G*A l*A T q .Bz
aQ+BH :`QmT aBx2 yXdN yXd9 yX3k yXeN yX3j yX3y yX38 yXd9 @yXy9
.B2i "`2/i? RXRj RXRk RXRe yXy3 RXye RXy8 RXyN yXkN yXyd
:2biiBQM S2`BQ/ RX8k RX9d RX8e yXy9 RX8R RX9d RX8j yXRy yXyR
AMi2`@#B`i? AMi2`pH RXyk yXNN RXyj yX8R RXyk yXNN RXyj yX89 yXyy
GBii2` aBx2 RXky RXR8 RXkk yXk8 RXk3 RXk8 RXjR yXkk @yXy3
GQM;2pBiv RXRd RXR9 RXky yXR3 RXj8 RXjk RXj3 yXR9 @yXR3
;2 i a2tmH Jim`Biv RXRd RXR8 RXRN yXke RXR8 RXRj RXRd yXjk yXyk
;2 i q2MBM; RXjy RXk8 RXjR yXj9 RXR8 RXRR RXR8 yX9e yXR8
"`BM oQHmK2 yXek yXey yXej yX3k yXd9 yXdR yXd9 yX3e @yXRk
"Q/v Jbb yX9j yX9R yX9j yXNj yX89 yX8j yX8e yXNj @yXRR
_2HiBp2 "`BM aBx2 yX3e yX3j yX33 yX88 RXyy yXN3 RXy9 yXey @yXR9
A M2ti +H+mHi2/ i?2 q?2ib?27 BM/B+2b 7Q` p`BQmb +QK#BMiBQMb Q7 i`Bib- i2bi@
BM; i?2 bi`2M;i? Q7 +QMp2`;2M+2 +`Qbb KmHiBTH2 i`BibX h?2b2 MHvb2b `2 bmK@
K`Bb2/ BM h#H2 eXkX 6`QK i?2b2 `2bmHib Bi Bb +H2` i?i BM +QK#BMiBQM- bQ+BH
;`QmT bBx2 M/ /B2i #`2/i? 2t?B#Bi `2HiBp2Hv bi`QM; +QMp2`;2M+2 Uq 4 RXRe- T
R9j
4 yXy3VX 62r Qi?2` +QK#BMiBQMb Q7 i`Bib i?i BM+Hm/2 bQ+BH ;`QmT bBx2 ?p2 q
BM/B+2b ;`2i2` i?M R- /2bTBi2 bQK2 +QK#BMiBQMb ?pBM; qǶ pHm2b ;`2i2` i?M
R bm+? b bQ+BH ;`QmT bBx2- ;2 i b2tmH Kim`Biv M/ BMi2`#B`i? BMi2`pH UqǶ
4 RXyeV- BM/B+iBM; ;`2i2` bBKBH`Biv KQM; i?2 7Q+H ;`QmT bT2+B2b +QKT`2/ iQ
HH +`MBpQ`2bX LQi#Hv- 2t+Hm/BM; bQ+BH ;`QmT bBx2 7`QK i?2 MHvbBb T`Q/m+2b 
bi`QM;2` bB;MH Q7 +QMp2`;2M+2 BM 2+? +QK#BMiBQMX h?Bb Bb KQbi MQiB+2#H2 BM
i?2 +b2 Q7 /B2i #`2/i?- ;2 i b2tmH Kim`Biv M/ BMi2`#B`i? BMi2`pH- BM r?B+?
7Q+H ;`QmT bT2+B2b `2 Km+? KQ`2 bBKBH` iQ 2+? Qi?2` i?M `M/QKHv b2H2+i2/
bT2+B2b UqǶ 4 kXyy9V M/ i?2 q?2ib?27 BM/2t BM/B+i2b bi`QM; +QMp2`;2M+2 Uq
4 RX93- T 4 yXyR8VX AM i?2b2 ;`QmTBM;b Q7 i`Bib- i?2`2 `2 MmK2`Qmb ;`QmQTBM;b
rBi? bKHH q?2ib?27 BM/B+2bX 6Q` 2tKTH2- i?2 7Q+H ;`QmT TT2` iQ #2 /Bp2`@
;2Mi BM i?2 i`Bi bT+2 Q7 bQ+BH ;`QmT bBx2- ;2 i b2tmH Kim`Biv- ;2 i r2MBM;
M/ BMi2`@#B`i? BMi2`pH Uq 4 yXeRe- T 4 yXNejVX AM i?2 i`Bi bT+2b i?i `2
/2}M2/ #v bQ+BH ;`QmT bBx2- /B2i #`2/i? M/ p`BQmb HB72 ?BbiQ`v p`B#H2b U`Qrb
e i?`Qm;? N BM i#H2 eXkV- i?2 q?2ib?27 BM/B+2b M/ T@pHm2b `2 HH BM/B+iBp2
Q7 /Bp2`;2M+2- bm;;2biBM; i?i i?2 7Q+H ;`QmT `2 KQ`2 /BbiMiHv +Hmbi2`2/ BM i`Bi
bT+2 i?M rQmH/ #2 2tT2+i2/X h?2 bK2 Bb i`m2 Q7 #`BM pQHmK2- #Q/v Kbb M/
bQ+BH ;`QmT bBx2 Uq 4 yX88R- T 4 yXNjjV- bm;;2biBM; i?i i?2 7Q+H ;`QmT bT2+B2b
2t?B#Bi /Bp2`;2M+2 BM i?2b2 i`BibX
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h#H2 eXk, _2bmHib Q7 q?2ib?27 MHvb2b BM+Hm/BM; i?2 q?2i@
b?27 BM/2t UqV M/ i?2 mM+Q``2+i2/ q?2ib?27 BM/2t UqǶV 7Q`
p`BQmb ;`QmTBM;b Q7 T?2MQivT2b BM +`MBpQ`2bX qǶ ;Bp2b  K2bm`2
Q7 ?Qr bBKBH` i?2 7Q+H ;`QmT `2 BM i?2 ;Bp2M T?2MQivT2X q b?Qrb
?Qr bBKBH` i?2 7Q+H ;`QmT `2 r?2M i?2 +H+mHiBQM Bb +Q``2+i2/
7Q` i?2 T?vHQ;2M2iB+ MQM@BM/2T2M/2M+2 Q7 /i TQBMibX *QM}/2M+2
BMi2`pHb M/ i?2 bbQ+Bi2/ T@pHm2 Bb +H+mHi2/ #v `M/QKBbBM;
i?2 T?vHQ;2M2iB+ bi`m+im`2 M/ +H+mHiBM;  TQbbB#H2 /Bbi`B#miBQM
7Q` qX h?mb i?2 T@pHm2 BM/B+i2b i?2 /2;`22 Q7 +QM}/2M+2 i?i
+QMp2`;2M+2 Bb bi`QM;2` i?M 2tT2+i2/X
q G*A l*A T qǶ G*A l*A T q.Bz
aQ+BH :`QmT aBx2- .B2i
"`2/i? RXRe9 RXR9k RXRNd yXy3R RXyN9 RXye3 RXR9e yXRN8 yXydy
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;- AMi2`#B`i? AMi2`pH
yXeRe yX8dN yXedk yXNej yXd9d yXdkj yXdd3 yXNe9 @yXRjy
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;
yXdkR yXedd yXdek yXd3N RXyR3 yXN38 RXRjk yXe9k @yXkNd
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- AMi2`#B`i?
AMi2`pH
yX3d3 yX3jy yXNjR yX839 RXy8N RXykR RXRdN yX8kk @yXR3k
aQ+BH :`QmT aBx2- AMi2`#B`i?
AMi2`pH yX3Ry yXdd8 yX39k yXdkd yXNR8 yX3N9 yXNjy yXdRy @yXRy8
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;- AMi2`#B`i? AMi2`pH-
.B2i "`2/i?
yXeeR yXeRy yXedN yXNye yXde3 yXdjj yXdd8 yXN99 @yXRye
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;- .B2i "`2/i?
yXeR8 yX8d9 yXek8 yXNy3 yX38N yX3kj yX3eN yX38k @yXk9j
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- AMi2`#B`i?
AMi2`pH- .B2i "`2/i?
yX9Ne yX9eN yX8Rd yXNNd yX833 yX8eN yXekR RXyyy @yXyNR
aQ+BH :`QmT aBx2- AMi2`#B`i?
AMi2`pH- .B2i "`2/i? yXeeR yXekR yXeNj yX3N8 yXd8N yXdj8 yXdd3 yX3d8 @yXyN3
;2 i a2tmH Jim`Biv- ;2
i q2MBM;- AMi2`#B`i?
AMi2`pH- .B2i "`2/i?
RXye9 RXyye RXyd8 yXkj9 RXRR9 RXye3 RXRkR yX9Ry @yXy8y
;2 i a2tmH Jim`Biv- ;2
i q2MBM;- .B2i "`2/i? RXy38 RXykR RXR9e yXRjj RXj9R RXkNy RXjd3 yXR8y @yXk8d
;2 i a2tmH Jim`Biv-
AMi2`#B`i? AMi2`pH- .B2i
"`2/i?
RX93y RXjNe RX8kj yXyR8 kXyy9 RXN9j kXy8R yXyyN @yX8k9
AMi2`#B`i? AMi2`pH- .B2i
"`2/i? yXN98 yXNRd yXN3j yX9k8 RXR89 RXRjk RXRd9 yX98e @yXkyN
"`BM oQHmK2- "Q/v Jbb yXeyR yX8d9 yXeRy yX3ed yXdkk yXeNe yXdj3 yX3d9 @yXRkR
"`BM oQHmK2- "Q/v Jbb-
aQ+BH :`QmT aBx2 yX88R yX8kR yX8ek yXNjj yXdky yXeNk yXdke yX3dk @yXReN
_2HiBp2 "`BM aBx2- aQ+BH
:`QmT aBx2 yX939 yX9ey yX933 yXNye yX8e8 yX898 yX8e3 yXNyd @yXy3R
h?2 `2bmHib Q7 q?2ib?27 MHvb2b mbBM; *MB/2 M/ >v2MB/2 b i?2 7Q+H
;`QmT `2 bmKK`Bb2/ BM i#H2b eXj M/ eX9X ;2 i r2MBM; Uq 4 RXN8- T 4 yXydV-
;2biiBQM T2`BQ/ Uq 4 RXjd- T 4 yXRkV M/ ;2 i b2tmH Kim`Biv Uq 4 RXj8- T
4 yXyNV `2 bi`QM;Hv +QMp2`;2Mi b bBM;H2 p`B#H2bX q?BHbi #Qi? #bQHmi2 #`BM
pQHmK2 M/ #Q/v Kbb ?p2 q?2ib?27 BM/B+2b #Qp2 R- bm;;2biBM; +QMp2`;2M+2
R98
BM #Q/v bBx2 #mi MQi M2+2bb`BHv `2HiBp2 #`BM bBx2 r?B+? Bb MQi bi`QM;Hv +QMp2`;2Mi
Uq 4 yXN9- T 4 yXe3VX aQ+BH ;`QmT bBx2 2t?B#Bib MQ 2pB/2M+2 Q7 bi`QM; +QMp2`;2M+2
KQM;bi +MB/b M/ ?v2Mb Uq 4 yX3N- T 4 yXeNVX
h#H2 eXj, _2bmHib Q7 q?2ib?27 MHvb2b BM+Hm/BM; i?2 q?2i@
b?27 BM/2t UqV M/ i?2 mM+Q``2+i2/ q?2ib?27 BM/2t UqǶV 7Q`
2H2p2M T?2MQivT2b BM +`MBpQ`2bX qǶ ;Bp2b  K2bm`2 Q7 ?Qr bBKBH`
i?2 7Q+H ;`QmT `2 BM i?2 ;Bp2M T?2MQivT2X q b?Qrb ?Qr bBKBH`
i?2 7Q+H ;`QmT `2 r?2M i?2 +H+mHiBQM Bb +Q``2+i2/ 7Q` i?2 T?vHQ@
;2M2iB+ MQM@BM/2T2M/2M+2 Q7 /i TQBMibX *QM}/2M+2 BMi2`pHb M/
i?2 bbQ+Bi2/ T@pHm2 Bb +H+mHi2/ #v `M/QKBbBM; i?2 T?vHQ;2@
M2iB+ bi`m+im`2 M/ +H+mHiBM;  TQbbB#H2 /Bbi`B#miBQM 7Q` qX h?mb
i?2 T@pHm2 BM/B+i2b i?2 /2;`22 Q7 +QM}/2M+2 i?i +QMp2`;2M+2 Bb
bi`QM;2` i?M 2tT2+i2/X h?2 7Q+H ;`QmT 7Q` i?Bb MHvbBb Bb K/2
mT Q7 i?2 irQ 7KBHB2bc *MB/2 M/ >v2MB/2X
q G*A l*A T qǶ G*A l*A T q .Bz
aQ+BH :`QmT aBx2 yX33N yX38d yXNR9 yXeN9 yX3yk yXdd8 yX3ke yX3je yXy3d
.B2i "`2/i? RXy9y RXyjy RXy9j yXk8e RXyyd RXyyd RXyRj yXe3e yXyjj
:2biiBQM S2`BQ/ RXjd9 RXj9j RXjNd yXRk9 RXRN9 RXReN RXRNN yXk89 yXR3y
AMi2`@#B`i? AMi2`pH RXyjy RXyyy RXyj3 yXeye yX3d8 yX38y yX33y yXde3 yXR88
GBii2` aBx2 RXjyk RXkeN RXj9k yXRyj RXkjN RXkRN RXkee yXR3k yXyej
GQM;2pBiv RXRk3 RXRy8 RXR8e yXj8e RXyj8 RXyRe RXyek yX8y3 yXyNj
;2 i a2tmH Jim`Biv RXj8y RXjk8 RXj3y yXy3d RXkjj RXkRj RXkey yXRj3 yXRRd
;2 i q2MBM; RXN88 RX3NN RXNde yXyd9 RXddk RXdk3 RXd3k yXyNk yXR3k
"`BM oQHmK2 RXkyd RXRe8 RXkkR yXjyN RXky8 RXRej RXkR9 yXj99 yXyyk
"Q/v Jbb RXy88 RXyR3 RXyek yX8jN RXyj3 RXyyy RXy9j yX8e8 yXyRd
_2HiBp2 "`BM aBx2 yXNj8 yXNRd yXN8N yXed3 yXNkN yXNR8 yXN8j yXdd3 yXyyd
b +QK#BM2/ i`Bib Uh#H2 eX9V- p2`v 72r +QK#BMiBQMb b?Qr bB;Mb Q7 bi`QM; +QM@
p2`;2M+2X KQM;bi i?2 2t+2TiBQMb `2 bQ+BH ;`QmT bBx2- ;2 i Kim`Biv M/
BMi2`#B`i? BMi2`pH Uq 4 RXjy- T 4 yXRyV M/ ;2 i Kim`Biv- BMi2`#B`i? BMi2`pH
M/ /B2i #`2/i? Uq 4 RXkk- T 4 yXyeVX "Qi? +QK#BMiBQMb Q7 i`Bib 2t?B#Bi `2H@
iBp2Hv bi`QM; +QMp2`;2M+2X AMi2`2biBM;Hv- *MB/2 M/ >v2MB/2 +Hmbi2` [mBi2
+HQb2Hv BM T?2MQivTB+ bT+2 r?2M THQiiBM; #`BM bBx2- #Q/v bBx2 M/ bQ+BH ;`QmT
bBx2 iQ;2i?2` UqǶ 4 RXkkV- BM/B+iBM; i?i i?2b2 bT2+B2b KQ`2 +HQb2Hv `2b2K#H2
2+? Qi?2`X q?2M T?vHQ;2Mv Bb ++QmMi2/ 7Q`- i?2 bB;MH Q7 +QMp2`;2M+2 /BbT@
T2`b rBi? i?2 T@pHm2 BM/B+iBM; i?i i?2 pHm2 Q7 q Bb ?B;?Hv mM+2`iBM Uq
4 RXyNe- T 4 yX8yV- TQbbB#Hv BM/B+iBM; i?i i?2 bBKBH`Biv Q#b2`p2/ rBi? qǶ Bb
H`;2Hv /m2 iQ bBKBH`Biv KQM;bi i?2 *MB/2 r?B+? Bb i?2M T2MHBb2/ 7Q` T?v@
HQ;2M2iB+ /BbiM+2X *`BiB+HHv- r?2M `2HiBp2 #`BM bBx2 M/ bQ+BH ;`QmT bBx2 `2
+QK#BM2/ iQ +`2i2  k@/BK2MbBQMH i`Bi bT+2- *MB/2 M/ >v2MB/2 +Hmbi2`
R9e
iQ;2i?2` +HQb2Hv UqǶ 4 RXd3kVX h?2 bi`2M;i? Q7 +QMp2`;2M+2 TT2`b ?B;? #mi
i?2 `2HiBp2Hv ?B;? T@pHm2 BM/B+i2b  HQr /2;`22 Q7 +QM}/2M+2 BM i?2 q BM/2t
Uq 4 RX8N- T 4 yXk9V- BM/B+iBM; i?i MQ bi`QM; +QM+HmbBQMb +M #2 /`rM 7`QK
i?Bb `2bmHiX h?Bb i`Bi bT+2 Bb THQii2/ BM 6B;m`2 eX8- b?QrBM; i?i *MB/2 M/
>v2MB/2 UTHQii2/ BM `2/V `2 +Hmbi2`2/ KQ`2 iB;?iHv i?M 2tT2+i2/ B7 i?2`2 r2`2
MQ +QMp2`;2M+2X h?Bb THQi Bb MQi BMi2M/2/ iQ `2p2H  +Q``2HiBQM Q` H+F Q` +Q``2H@
iBQM #mi `i?2` i?2 +Hmbi2`BM; Q7 i?2 7Q+H ;`QmT UTHQii2/ BM `2/V +QKT`2/ iQ i?2
;`QmT b  r?QH2X Hi?Qm;? i?2`2 Bb MQ 2pB/2M+2 Q7 /Bp2`;2M+2 BM i?2 mMBp`Bi2
MHvb2b BM *MB/2 M/ >v2MB/2- i?2 irQ HBM2;2b /Q TT2` iQ #2 /Bp2`;2Mi
BM i?2 i`Bi bT+2 /2}M2/ #v ;2 i b2tmH Kim`Biv- ;2 i r2MBM;- BMi2`#B`i?
BMi2`pH M/ /B2i #`2/i? Uq 4 yXddN- T 4 yXNd3VX
R9d
h#H2 eX9, _2bmHib Q7 q?2ib?27 MHvb2b BM+Hm/BM; i?2 q?2i@
b?27 BM/2t UqV M/ i?2 mM+Q``2+i2/ q?2ib?27 BM/2t UqǶV 7Q`
p`BQmb ;`QmTBM;b Q7 T?2MQivT2b BM +`MBpQ`2bX qǶ ;Bp2b  K2bm`2
Q7 ?Qr bBKBH` i?2 7Q+H ;`QmT `2 BM i?2 ;Bp2M T?2MQivT2X q b?Qrb
?Qr bBKBH` i?2 7Q+H ;`QmT `2 r?2M i?2 +H+mHiBQM Bb +Q``2+i2/
7Q` i?2 T?vHQ;2M2iB+ MQM@BM/2T2M/2M+2 Q7 /i TQBMibX *QM}/2M+2
BMi2`pHb M/ i?2 bbQ+Bi2/ T@pHm2 Bb +H+mHi2/ #v `M/QKBbBM;
i?2 T?vHQ;2M2iB+ bi`m+im`2 M/ +H+mHiBM;  TQbbB#H2 /Bbi`B#miBQM
7Q` qX h?mb i?2 T@pHm2 BM/B+i2b i?2 /2;`22 Q7 +QM}/2M+2 i?i
+QMp2`;2M+2 Bb bi`QM;2` i?M 2tT2+i2/X h?2 7Q+H ;`QmT 7Q` i?Bb
MHvbBb Bb K/2 mT Q7 i?2 irQ 7KBHB2bc *MB/2 M/ >v2MB/2X
q G*A l*A T qǶ G*A l*A T q.Bz
aQ+BH :`QmT aBx2- .B2i
"`2/i? yXN8y yXNkN yXNdj yXN3N yXNj9 yXNkj yXNeR yXNN3 yXyR8
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;- AMi2`#B`i? AMi2`pH
yX3eN yX399 yXNyd yX38k yX39e yX3k8 yX3d9 yX3N9 yXykj
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;
RXyy3 yXNd3 RXy8y yX8kj RXyy3 yXNde RXyd8 yX88N yXyyy
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- AMi2`#B`i?
AMi2`pH
RXjyR RXk89 RXjeN yXRyj RXkN3 RXk8R RXjNN yXRkk yXyyj
aQ+BH :`QmT aBx2- AMi2`#B`i?
AMi2`pH yXN8e yXNje yXNd9 yXeye yXNd8 yXNey yXNdN yX83j @yXyRN
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;- AMi2`#B`i? AMi2`pH-
.B2i "`2/i?
yXNRy yX3ed RXyej yXddd yX39d yX3Ry yXN9d yX33j yXye9
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- ;2 i
q2MBM;- .B2i "`2/i?
yX3NN yX3e8 yXNje yXdNe yXNRk yX33y yXN3y yXdNd @yXyRj
aQ+BH :`QmT aBx2- ;2 i
a2tmH Jim`Biv- AMi2`#B`i?
AMi2`pH- .B2i "`2/i?
yXd3N yXdey yX3ek yXNR3 yX3yR yXdde yX388 yXNj8 @yXyRR
aQ+BH :`QmT aBx2- AMi2`#B`i?
AMi2`pH- .B2i "`2/i? RXyk9 yXN33 RXyek yX8kk yXNNy yXN88 RXyky yX88d yXyj9
;2 i a2tmH Jim`Biv- ;2
i q2MBM;- AMi2`#B`i?
AMi2`pH- .B2i "`2/i?
yXddN yXd9d yXdNR yXN3d yX3RN yXd3N yX3k9 yXN33 @yXy9y
;2 i a2tmH Jim`Biv- ;2
i q2MBM;- .B2i "`2/i? yX3Nd yX38d yXN9e yXe3j yXN9e yXNR9 yXN38 yXdje @yXy8y
;2 i a2tmH Jim`Biv-
AMi2`#B`i? AMi2`pH- .B2i
"`2/i?
RXkkk RXRdN RXkjN yXye9 RXjjk RXjyy RXj8j yXy8N @yXRRy
AMi2`#B`i? AMi2`pH- .B2i
"`2/i? RXyNy RXydy RXRR9 yXjdk RXRdd RXR89 RXkyy yXjdk @yXy3d
"`BM oQHmK2- "Q/v Jbb RXRyd RXyed RXR8j yX9Re RXRyd RXye8 RXRke yX9jd yXyyy
"`BM oQHmK2- "Q/v Jbb-
aQ+BH :`QmT aBx2 RXyNe RXy8k RXRj8 yX9je RXkk9 RXRde RXk8d yXjk8 @yXRk3
_2HiBp2 "`BM aBx2- aQ+BH
:`QmT aBx2 RX83N RX9Nk RXekR yXkjN RXd3k RXeed RX3kR yXR3k @yXRNj
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6B;m`2 eX8, a+ii2` THQi Q7 `2HiBp2 #`BM bBx2 M/ bQ+BH ;`QmT bBx2
/2TB+iBM; 7Q+H ;`QmT bT2+B2b BM `2/ M/ MQM@7Q+H ;`QmT bT2+B2b BM
#Hm2X
eX8 .Bb+mbbBQM
h?2 MHvb2b T`2b2Mi2/ ?2`2 b?Qr  MmK#2` Q7 +QMp2`;2Mi `2;BK2b BM +`MBpQ`2
#`BM M/ #Q/v bBx2X G`;2 #`BM bBx2b- `2HiBp2 iQ #Q/v Kbb- ?p2 2pQHp2/
KmHiBTH2 iBK2b BM i2``2bi`BH +`MBpQ`2b b b?QrM BM };m`2 eXjX h?Bb Bb BM ;`22K2Mi
rBi? T`2pBQmb `2b2`+? i?i B/2MiB}2/ KmHiBTH2 BM/2T2M/2Mi b?B7ib BM `2HiBp2 #`BM
bBx2 BM i2``2bi`BH +`MBpQ`2b U6BM`2HHB M/ 6HvMM kyyNVX S`2pBQmb `2b2`+? ?b
BM/B+i2/ i?i BM +`MBpQ`2b- i?2 QMHv HBM2;2 i?i +QM7Q`Kb iQ i?2 T`2/B+iBQMb
Q7 i?2 bQ+BH #`BM ?vTQi?2bBb Bb *MB/2 U6BM`2HHB M/ 6HvMM kyyNV- Hi?Qm;?
Bi b?QmH/ #2 MQi2/ i?i i H2bi QM2 bT2+B2b Q7 >v2MB/2- *`Q+mi +`Q+mi ?b
#22M /pM+2/ b MQi?2` 2tKTH2 Q7  bQ+BHHv BMi2HHB;2Mi bT2+B2b U>QH2FKT
M/ "2MbQM@K`K kyRdVX >2`2 A }M/ MQ 2pB/2M+2 Q7 bi`QM; +QMp2`;2M+2 BM
R9N
bQ+BH ;`QmTBM;- 2Bi?2` HQM2 Q` BM +QK#BMiBQM rBi? Qi?2` i`Bib U2t+2Ti /B2i
#`2/i?V- KQM;bi bT2+B2b i?i Q++mTv i?2 bK2 b2H2+iBp2 `2;BK2 b i?2 ?B;?Hv
bQ+BH *MB/2X h?mb i?2 `2bmHib Q7 i?Bb MHvbBb BMBiBHHv `2 MQi bmTTQ`iBp2 Q7
i?2 bQ+BH #`BM ?vTQi?2bBbX 6BM`2HHB M/ 6HvMMǶb UkyyNV bim/v Q7 #`BM bBx2 M/
bQ+BHBiv BM +`MBpQ`2b b?Qr2/ i?i i?2 2ti2Mi iQ r?B+? +`MBpQ`2b +QM7Q`K iQ i?2
2tT2+iiBQMb Q7 i?2 bQ+BH #`BM ?vTQi?2bBb Bb HBKBi2/ iQ QM2 7KBHv U*MB/2V M/
BM HB;?i Q7 i?Bb- A rQmH/ MQi 2tT2+i iQ }M/ i?i H`;2 bQ+BH ;`QmT bBx2b M/ #`BM
bBx2b ?p2 +QMp2`;2MiHv 2pQHp2/ rBi?BM +`MBpQ`X 6m`i?2`KQ`2- i?2 }M/BM; i?i
TB`#QM/2/ KQMQ;Kv Bb +Q``2Hi2/ iQ H`;2 #`BM bBx2 2pQHmiBQM BM +`MBpQ`2b
Ua?mHix M/ .mM#` kyydV /2KQMbi`i2b i?i mM/2` i?2 bQ+BH #`BM ?vTQi?2bBb-
r2 /Q MQi 2tT2+i i?i H`;2 bQ+BH ;`QmTb M/ #`BM bBx2b rBHH +Q``2Hi2 QmiBb/2 Q7
T`BKi2b U.mM#` RNNkV M/ +2i+2Mb U6Qt 2i HX &kyRd'VX h?2`27Q`2 i?2 }M/BM;b
T`2b2Mi2/ ?2`2 /Q MQi M2+2bb`BHv +QMi`/B+i i?2 bQ+BH #`BM ?vTQi?2bBb b A ?p2
MQi i2bi2/ i?2 T`2/B+iBQM i?i KQMQ;Kv Bb `2Hi2/ iQ #`BM bBx2X _i?2`- i?2b2
MHvb2b b2`+? 7Q` Tii2`Mb Q7 +QMp2`;2Mi 2pQHmiBQM BM +QMiBMmQmb i`Bib +`Qbb
+`MBpQ`2bX
aT2+B2b i?i Q++mTv i?2 bK2 b2H2+iBp2 `2;BK2 Q7 #`BM M/ #Q/v bBx2 b  ?B;?Hv
bQ+BH HBM2;2 rBi?BM *MB/2 U/2TB+i2/ BM HB;?i #Hm2 BM 6B;m`2 eXRV- #v i?2 q?2i@
b?27 K2bm`2- /Q MQi 2t?B#Bi +QMp2`;2M+2 BM bQ+BH ;`QmT bBx2 Q` `2HiBp2 #`BM
bBx2X h?2b2 bT2+B2b `2 KQ`2 bBKBH` BM  MmK#2` Q7 HB72 ?BbiQ`v i`Bib bm+? b
;2biiBQM- r2MBM; ;2 M/ HBii2` bBx2 r?B+? HH b?Qr p`vBM; bi`2M;i?b Q7 +QMp2`@
;2M+2X h?Bb Tii2`M Q7 +QMp2`;2M+2 bm;;2bib i?i i?2 `2;BK2b B/2MiB}2/ BM i?2
al_6*1 MHvbBb /2b+`B#2 b2H2+iBp2 T`2bbm`2b i?i `2 +iBM; KQ`2 bi`QM;Hv QM
HB72 ?BbiQ`v i?M bQ+BH Q` +Q;MBiBp2 bT2+ib Q7 i?2 7Q+H ;`QmT bT2+B2bX Ai b?QmH/ #2
MQi2/ i?i Hi?Qm;? i?2 q?2ib?27 BM/2t +H2`Hv BM/B+i2b i?i i?2 7Q+H ;`QmT
bT2+B2b b?Qr bi`QM; +QMp2`;2M+2 BM ;2biiBQM T2`BQ/ M/ r2MBM; ;2- Bi /Q2b MQi
M2+2bb`BHv BM/B+i2  bB;MB}+Mi /Bz2`2M+2 BM K2M T?2MQivTB+ pHm2 BM 2Bi?2`
/B`2+iBQMX  ?B;? q?2ib?27 BM/2t BM/B+i2b i?i 7Q+H ;`QmT bT2+B2b `2 KQ`2
bBKBH` iQ 2+? Qi?2` i?M iQ Mv `M/QKHv b2H2+i2/ bT2+B2bX h?2 }M/BM; i?i
R8y
rBi?BM i?Bb 7Q+H ;`QmT- bQ+BH ;`QmT bBx2 M/ /B2i`v #`2/i? iQ;2i?2` 2t?B#Bi
bi`QM; +Qp2`;2Mi 2pQHmiBQM Bb BMi`B;mBM;X >Qr2p2`- Bi Bb QMHv r?2M bQ+BH ;`QmT
bBx2 Bb 2t+Hm/2/ 7`QK i?2 q?2ib?27 MHvb2b BM+Hm/BM; HB72 ?BbiQ`v p`B#H2b i?i
i?2 7Q+H ;`QmT b?Qrb bi`QM; +QMp2`;2M+2X h?Bb bm;;2bib Ub HbQ bm;;2bi2/ #v i?2
mMBp`Bi2 MHvb2bV i?i /B2i`v #`2/i? Bb mM/2` +QMp2`;2Mi b2H2+iBQM T`2bbm`2
BM i?2 7Q+H ;`QmT Km+? KQ`2 i?M bQ+BH ;`QmT bBx2X
 HBMF #2ir22M #`BM bBx2 M/ /B2i Bb MQi MQp2HX Hi?Qm;? T`2pBQmb `2b2`+? 7QmM/
MQ 2pB/2M+2 i?i /B2i`v [mHBiv +Q``2Hi2b rBi? #`BM bBx2 BM THiv``?BM2b UM2r
rQ`H/ KQMF2vbV UHH2M M/ Ev kyRkV- .2*bB2M M/ +QHH2;m2b UkyRdV MHvb2/
 H`;2` bKTH2 Q7 T`BKi2b i?M T`2pBQmb bim/B2b iQ b?Qr i?i 7`m;BpQ`2b U7`mBi
2i2`bV ?p2 H`;2` #`BMb i?M 7QHBpQ`2b UH27 2i2`bVX AM MQi?2` 2tKTH2 Q7
2+QHQ;v M/ /B2i BM~m2M+BM; #`BM bBx2- H`;2 `2HiBp2 #`BM bBx2 BM K`bmTBHb Bb
ii`B#mi2/ iQ HBpBM; BM bi#H2- #2MB;M 2MpB`QMK2Mib BM r?B+? Mmi`BiBQMH T`2bbm`2b
`2 `2Ht2/- HHQrBM; K2i#QHB+HHv 2tT2MbBp2 #`BM iBbbm2 iQ 2tTM/ rBi?Qmi i?2
M22/ 7Q`  #2?pBQm`H b2H2+iBQM T`2bbm`2 /`BpBM; i?2 BM+`2b2 BM bBx2 Uq2Bb#2+F2`
2i HX kyR8VX
hQ KQ`2 2tTHB+BiHv BMp2biB;i2 i?2 bQ+BH #`BM ?vTQi?2bBb BM +`MBpQ`2b- A HbQ +H@
+mHi2/ q?2ib?27 BM/B+2b rBi? irQ +`MBpQ`2 7KBHB2b- *MB/2 M/ >v2MB/2
b i?2 7Q+H ;`QmTX "Qi? Q7 i?2b2 7KBHB2b +QMiBM H`;2 #`BM2/- ?B;?Hv bQ+BH
bT2+B2b b r2HH b bQK2 H2bb bQ+BH M/ 2p2M bQHBi`v bT2+B2bX Ai rQmH/ #2 BMTT`Q@
T`Bi2 iQ KF2 bi`QM; +HBKb BM 2Bi?2` /B`2+iBQM #Qmi i?2 mM/2`HvBM; 2pQHmiBQM`v
K2+?MBbKb i?i T`Q/m+2 i?2 `2bmHib +H+mHi2/ BM i?Bb MHvbBbX b MQi2/- +QM@
p2`;2M+2 Bb  Tii2`M `i?2` i?M  T`Q+2bb U`#m+FH2 2i HX kyR9- aiviQM kyR8#V
M/ i?2`27Q`2 i?2 T`2b2M+2 Q` #b2M+2 Q7  T`iB+mH` Tii2`M /Q2b MQi M2+2bb`BHv
BKTHv  T`iB+mH` /TiBp2 T`Q+2bb U2;X i?2 2pQHmiBQM Q7 i?2 bQ+BH #`BMV ?b
T`Q/m+2/ i?2 Tii2`M Q#b2`p2/X >Qr2p2`- +QMp2`;2M+2 +M HbQ #2 i?Qm;?i Q7
b i?2 bim/v Q7 i?2 /2;`22 iQ r?B+? 2pQHmiBQM +M #2 T`2/B+i2/X 6Q` 2tKTH2-
mM/2` i?2 bQ+BH #`BM ?vTQi?2bBb- QM2 rQmH/ T`2/B+i i?i bT2+B2b i?i 2pQHp2/
iQ ?p2 +QKTH2t bQ+BH #QM/b rQmH/ ?p2  MmK#2` Q7 T?2MQivT2b i?i `2 p2`v
R8R
bBKBH` T`2+Bb2Hv #2+mb2 Q7 i?2 2pQHmiBQM`v K2+?MBbKb +iBM; iQ T`Q/m+2 i?2
Q#b2`p2/ /Bbi`B#miBQM Q7 i`Bi pHm2bX h?Bb MHvbBb 7BHb iQ }M/ bm+? +QMp2`;2M+2
BM *MB/2 M/ >v2MB/2- i?mb 7BHBM; iQ bmTTQ`i i?2 T`2/B+iBQMb Q7 i?2 bQ+BH
#`BM ?vTQi?2bBbX *MB/2 ?p2 HQM; #22M `2+Q;MBb2/ b  ?B;?Hv bQ+BH ;`QmT
M/ i?Bb Bb bmTTQ`i2/ #v i?2 `2+QMbi`m+iBQM Q7 bQ+BH ;`QmT bBx2 b?QrM BM 6B;m`2
eXR Ua22 J2i?Q/bV BM r?B+? i?2`2 Bb  +Hmbi2`BM; Q7 K2/BmK iQ H`;2 bQ+BH ;`QmT
bBx2b rBi?BM i?2 7KBHvX b K2MiBQM2/ i?`Qm;?Qmi i?Bb +?Ti2`- Bi ?b #22M b?QrM
i?i i?2 *MB/2 7KBHv +QM7Q`K iQ i?2 T`2/B+iBQMb Q7 i?2 bQ+BH #`BM ?vTQi?2@
bBb U6BM`2HHB M/ 6HvMM kyyNVX qBi?BM >v2MB/2- i?2`2 Bb +imHHv +QMbB/2`#H2
p`BiBQM #2ir22M i?2 7Qm` bT2+B2b BM i2`Kb Q7 bQ+BH ;`QmT bBx2 U`M;BM; 7`QK R
iQ 88VX >v2MB/2- T`iB+mH`Hv i?2 bTQii2/ ?v2M U*`Q+mi +`Q+miV- ?p2 #22M
/pM+2/ b M 2tKTH2 Q7  HBM2;2 BM r?B+? i?2 bQ+BH #`BM ?vTQi?2bBb 2tTHBMb
i?2 2pQHmiBQM Q7 H`;2 #`BMb U>QH2FKT M/ "2MbQM@K`K kyRdVX Hi?Qm;?
#Qi? HBM2;2b b22K iQ +Hmbi2` `2HiBp2Hv +HQb2Hv BM i?2 irQ@/BK2MbBQMH T?2MQivTB+
bT+2 +`2i2/ #v `2HiBp2 #`BM bBx2 M/ bQ+BH ;`QmT bBx2 Ub22 i#H2 eX9- 6B;m`2
eX8V- i?2 irQ it `2 MQi bi`QM;Hv +QMp2`;2Mi BM i?2b2 i`BibX
oBiH iQ i?2 BMi2`T`2iiBQM Q7 q?2ib?27 BM/B+2b Bb i?2 b2H2+iBQM Q7 i?2 7Q+H
;`QmTX AM i?Bb bim/v- A ?p2 /2KQMbi`i2/ irQ /Bz2`2Mi TT`Q+?2b iQ b2H2+iBM;
 7Q+H ;`QmTX 6B`biHv- A `M  al_6*1 MHvbBb iQ B/2MiB7v +QMp2`;2Mi `2;BK2b
BM #`BM M/ #Q/v Kbb M/ +?Qb2 QM2 7`QK KQM;bi i?2 MBM2 +QMp2`;2Mi `2;BK2b
KQ/2HH2/X h?Bb TT`Q+? ;p2  7Q+H ;`QmT Q7 kk bT2+B2b 7`QK 7Qm` T?vHQ;2M2iB@
+HHv /BbiBM+i ;`QmTBM;b U6B;m`2 eXjVX h?2 +?Qb2M +QMp2`;2Mi `2;BK2 rb b2H2+i2/
bT2+B}+HHv #2+mb2 Bi HB;M2/ rBi?  i`Bi Q7 BMi2`2bi U6B;m`2 eXRV BM QM2 ;`QmTBM;
QM i?2 T?vHQ;2MvX h?Bb 2tTHQ`iQ`v TT`Q+? HHQrb `2b2`+?2`b iQ BMp2biB;i2 i?2
bi`2M;i? Q7 +QMp2`;2M+2 BM KMv i`Bib rBi?BM  ;`QmT Q7 bT2+B2b i?i ?b #22M
B/2MiB}2/ b 2t?B#BiBM; +QMp2`;2M+2 BM  i`Bi Q` i`Bib Q7 BMi2`2biX 6Q` i?2 b2+QM/
b2i Q7 q?2ib?27 MHvb2b- A b2H2+i2/ i?2 7Q+H ;`QmT #b2/ QM i?2 bQ+BH #`BM
?vTQi?2bBb U.mM#` RNN3- kyyNVX a2H2+iBM;  7Q+H ;`QmT BM i?Bb KMM2` HHQrb
`2b2`+?2`b iQ i2bi i?2 T`2/B+i#BHBiv Q7 2pQHmiBQM b r2HH b B/2MiB7v r?B+? i`Bib
R8k
`2 bi`QM;Hv +QMp2`;2Mi BM i?2 MB+?2 Q7 BMi2`2biX Ai Bb TQbbB#H2 iQ b2H2+i  7Q+H
;`QmT mbBM; i`Bib i?2Kb2Hp2b- 7Q` 2tKTH2 QM2 TQbbB#H2 7Q+H ;`QmT +QmH/ BM+Hm/2
HH bT2+B2b #Qp2 bQK2 i?`2b?QH/ Q7 `2HiBp2 #`BM bBx2X >Qr2p2`- i?Bb TT`Q+?
`BbFb #BbBM; i?2 MHvbBb b bT2+B2b Kv #2 BM+Hm/2/ Q` 2t+Hm/2/ `#Bi``BHvX 6Q`
i?Bb `2bQM- Bi Bb BKTQ`iMi iQ b2H2+i  7Q+H ;`QmT i?i ?b 2Bi?2` #22M TQbiBp2Hv
B/2MiB}2/ b 2t?B#BiBM; +QMp2`;2M+2 U#v al_6*1 Q` Qi?2` K2i?Q/bV Q` ?b #22M
?vTQi?2bBb2/ iQ #2 +QMp2`;2Mi b BM i?2 +b2 Q7 *MB/2 M/ >v2MB/2 U6BM`2HHB
M/ 6HvMM kyyN- >QH2FKT 2i HX kyyd- >QH2FKT M/ "2MbQM@K`K kyRdVX
h`/BiBQMHHv- i?2 bQ+BH #`BM ?vTQi?2bBb ?b `2HB2/ QM bim/B2b i?i b?Qr TQbiBp2
`2HiBQMb?BTb #2ir22M bQ+BH ;`QmT bBx2 M/ #`BM bBx2 U.mM#` RNNkVX GBF2rBb2-
bim/B2b Q7 +QMp2`;2M+2 BM +Q;MBiBQMf#`BM bBx2 M/ bT2+B}+HHv +HBKb Q7 HBM2;2b
+QMp2`;BM; QM bQ+BH BMi2HHB;2M+2 ?p2 T`2/QKBMMiHv iF2M i?2 7Q`K Q7 HBbiBM;
TvHQ;2MiB+HHv /BbiMi 2tKTH2b Q7 bBKBH` i`Bib U>QH2FKT M/ "2MbQM@K`K
kyRd- _Qi? kyR8- 1K2`v M/ *HviQM kyy9VX h?Bb bim/v /2KQMbi`i2b i?2 mb;2
Q7 i?2 q?2ib?27 BM/2t U`#m+FH2 2i HX kyR9V- BM +QMDmM+iBQM rBi? al_6*1
UAM;`K M/ J?H2` kyRjV iQ +QM/m+i  T?vHQ;2M2iB+HHv BM7Q`K2/- biiBbiB+H
bim/v Q7 +QMp2`;2M+2 BM i`Bib Q7 BMi2`2bi BM i?2 bim/B2b Q7 +Q;MBiBQM M/ bQ+BH
BMi2HHB;2M+2X A T`QpB/2 2pB/2M+2 i?i +`Qbb +`MBpQ`- Tii2`Mb Q7 +QMp2`;2M+2 BM
#`BM M/ #Q/v bBx2 /Q MQi M2+2bb`BHv +QM7Q`K iQ i?2 2tT2+iiBQMb Q7 i?2 bQ+BH
#`BM ?vTQi?2bBb- BM/B+iBM; i?i T2`?Tb Qi?2` b2H2+iBp2 T`2bbm`2b ?p2 +i2/ QM
#`BM M/ #Q/v bBx2 +`Qbb +`MBpQ`X >Qr2p2` Bi b?QmH/ #2 MQi2/ i?i KQMQ;Kv
rb MQi BM+Hm/2/ BM i?Bb MHvbBb M/ bQ i?Bb bim/v /Q2b MQi T`2b2Mi  /B`2+i i2bi
Q7 i?2 bQ+BH #`BM ?vTQi?2bBbX
R8j
d *QM+HmbBQMb
dXR .B`2+iBQMb 7Q` 6mim`2 _2b2`+?
h?`Qm;?Qmi i?Bb i?2bBb A ?p2 mb2/  MmK#2` Q7 /Bz2`2Mi KQ/2`M biiBbiB+H K2i?@
Q/b iQ BMp2biB;i2 QmibiM/BM; [m2biBQMb #Qmi i?2 2pQHmiBQM Q7 #`BM bBx2 M/
+Q;MBiBQMX AM *?Ti2` i?`22- A B/2MiB}2/  MQM@bQ+BH +mbH 7+iQ` BM T`BKi2
#`BM 2pQHmiBQM Ui?2 i`MbBiBQM iQ  i2``2bi`BH MB+?2V- +QMi`/B+iBM; i?2 +m``2Mi
+QMb2Mbmb pB2r i?i i?2 bQ+BH #`BM ?vTQi?2bBb 2tTHBMb i?2 2tTMbBQM Q7 #`BM
bBx2 BM T`BKi2bX *QMi``v iQ MQi?2` `2+2Mi bim/v U.2*bB2M 2i HX kyRdV- A /B/
}M/ bmTTQ`i 7Q`  bB;MB}+Mi TQbBiBp2 `2HiBQMb?BT #2ir22M bQ+BH ;`QmT bBx2 M/
+Q;MBiBp2 #BHBivX h?Bb +QMi`B#mi2b iQ  +QKTH2t TB+im`2 BM r?B+? M 2t+HmbBp2Hv
bQ+BH BMi2`T`2iiBQM Q7 T`BKi2 #`BM 2pQHmiBQM Bb MQi bmTTQ`i2/ b b2p2`H 7+iQ`b
TT2` iQ ?p2 BM~m2M+2/ #`BM bBx2X 6mim`2 `2b2`+? b?QmH/ BK iQ /Bb2MiM;H2
i?2 +QKTH2t `2HiBQMb?BTb #2ir22M i?2 KmHiBTH2 /2i2`KBMMib Q7 +Q;MBiBp2 #BHBiB2b
BM T`BKi2bX
AM *?Ti2` 7Qm`- A mb2 i?2 `2+2MiHv /2p2HQT2/ K2i?Q/ Q7 T?vHQ;2M2iB+ Ti? MHvbBb
U:QMxH2x@oQv2` M/ >`/2M#2`; kyR9V iQ //`2bb  HQM;biM/BM; +QMi`Qp2`bv
BM +2i+2M #`BM 2pQHmiBQMX "v mbBM; i?2 TQr2`7mH K2i?Q/ Q7 Ti? MHvbBb-
A rb #H2 iQ /pM+2 i?2 /2#i2 Qp2` i?2 i?2`KQ;2M2bBb ?vTQi?2bBb #v +H2`Hv
/2KQMbi`iBM; i?i M2Bi?2` i?2 `M;2 MQ` i?2 KBMBKmK ?#Bii i2KT2`im`2b
T`2/B+i2/ #`BM bBx2 BM +2i+2MbX A HbQ /2KQMbi`i2/  r2F `2HiBQMb?BT #2ir22M
bQ+BH bi`m+im`2 M/ #`BM bBx2- TT2`BM; iQ bmTTQ`i i?2 bQ+BH #`BM ?vTQi?2bBbX
h?Bb `2HiBQMb?BT Bb Km+? r2F2` i?M +QKT`#H2 `2HiBQMb?BTb BM T`BKi2b M/
7mim`2 `2b2`+? b?QmH/ BK iQ 7m`i?2` BMp2biB;i2 i?2 HBMF #2ir22M bQ+BHBiv M/
#`BM bBx2 BM +2i+2MbX h?Bb rBHH `2[mB`2 /2iBH2/ /i QM i?2 bQ+BH HBp2b Q7
+2i+2Mb r?B+? BM KMv +b2b `2 /B{+mHi iQ Q#b2`p2X AM 7+i- i?2 /B{+mHiv
BM Q#b2`pBM; i?2 #2?pBQm` Q7 KMv +2i+2Mb ?b K/2 H`;2 b+H2 +QKT`iBp2
MHvb2b Q7 bQ+BHBiv +`Qbb i?2 ;`QmTb 2ti`2K2Hv /B{+mHiX
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Jv MHvbBb Q7 i?2 i?2`KQ;2M2bBb ?vTQi?2bBb Bb KQ`2 +QKTH2i2 i?M T`2pBQmb
ii2KTib #mi 7mim`2 `2b2`+? b?QmH/ MQi v2i #M/QM i?2 ?vTQi?2bBbX A7 i?2`2 Bb
bQK2 K2`Bi iQ i?2 ?vTQi?2bBb-  `2HiBQMb?BT #2ir22M ?#Bii i2KT2`im`2 M/
#`BM bBx2 Kv #2 Q#b2`p#H2 BM i?2 ?B;?Hv bim/B2/ FBHH2` r?H2 UP`+BMmb Q`+VX
EBHH2` r?H2b ?p2 M 2ti`2K2Hv #`Q/ ;2Q;`T?B+ `M;2 #mi i?2 TQTmHiBQM Bb bTHBi
BMiQ 2+QKQ`T?b- 2+? Q7 r?B+? Q++mTB2b /Bz2`2Mi ri2`b M/ 2p2M ?b /Bz2`2Mi
#2?pBQm`H bT2+BHBbiBQMb UqBHbQM M/ JBii2`K2B2` kyR9VX  /2iBH2/ bim/v
Q7 BMi`bT2+B}+ p`BiBQM BM #`BM bBx2 M/ #2?pBQm` #2ir22M i?2 FBHH2` r?H2
TQTmHiBQMb rQmH/ T`QpB/2 M QTTQ`imMBiv iQ 2pHmi2 i?2 TQbbB#H2 2z2+i Q7 HBpBM;
BM +QH/ ri2`b +QKT`2/ iQ KQ`2 i2KT2`i2 ri2`bX
*?Ti2` }p2 T`2b2Mib 2pB/2M+2 i?i `2HiBp2 #`BM bBx2 /Q2b MQi /Bz2` bB;MB}+MiHv
#2ir22M ?Qbib M/ MQM@?Qbib Q7 pBM #`QQ/ T`bBi2bX h?Bb +QM+HmbBQM H2/b iQ
QM2 Q7 irQ 2tTHMiBQMbX h?2 }`bi Bb i?i ?Qbib M/ MQM@?Qbib /Q MQi /Bz2` BM +Q;@
MBiBp2 #BHBiv M/ i?mb  /Bz2`2M+2 BM #`BM bBx2 #2ir22M i?2 irQ ;`QmTb rQmH/ MQi
#2 2tT2+i2/X >Qr2p2`- i?2 2ti`2K2 +Qbib Q7 T`bBiBbK TH+2 bi`QM; T`2bbm`2b QM
?Qbib M/ bQ Bi b22Kb HBF2Hv i?i Mim`H b2H2+iBQM rQmH/ ?p2 7pQm`2/ /pM+2/
+Q;MBiBp2 #BHBiB2b iQ KBiB;i2 i?Qb2 +QbibX h?2 b2+QM/ TQbbB#H2 +QM+HmbBQM Bb i?i
B7 i?2`2 Bb  /Bz2`2M+2 BM +Q;MBiBp2 #BHBiv #2ir22M ?Qbib M/ MQM@?Qbib- Bi Bb MQi
`2~2+i2/ BM i?2 #`BM bBx2b Q7 2Bi?2` ;`QmT- TQbbB#Hv #2+mb2 Q7 +QMbi`BMib QM /2@
p2HQTK2Mi BKTQb2/ #v i?2 T`2bbm`2b Q7 i?2 ?Qbi@T`bBi2 +Q2pQHmiBQM`v `Kb `+2X
6mim`2 `2b2`+? BMiQ pBM +Q;MBiBp2 2pQHmiBQM b?QmH/ BK iQ /2i2`KBM2 i?2 +Q;@
MBiBp2 #BHBiB2b Q7 #`QQ/ T`bBi2 ?Qbib M/ TQi2MiBHHv BMp2biB;i2 ?Qr /pM+2/
+Q;MBiBp2 #BHBi2b +M `Bb2 rBi?Qmi BM+`2b2b BM #`BM bBx2X
6BMHHv- *?Ti2` bBt /2KQMbi`i2b i?2 TTHB+iBQM Q7 KQ/2`M biiBbiB+H K2i?Q/b
iQ bim/v +QMp2`;2Mi 2pQHmiBQMX h?2 bim/v Q7 +Q;MBiBQM ?b i`/BiBQMHHv 7Q+mb2/
QM bT2+B}+ ;`QmTb Q7 MBKHb- rBi? +QKT`BbQMb #2ir22M ;`QmTb #2BM; [mHBiiBp2
U2;X >QH2FKT M/ "2MbQM@K`K kyRd- 1K2`v M/ *HviQM kyy9- _Qi? kyR8VX
J2i?Q/b HBF2 al_6*1 UAM;`K M/ J?H2` kyRjV M/ i?2 q?2ib?27 BM/2t
U`#m+FH2 2i HX kyR9V b?QmH/ HHQr 7mim`2 `2b2`+? iQ 2pHmi2 i?2 bi`2M;i? Q7
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+QMp2`;2M+2 #2ir22M ;`QmTb Q7 BMi2`2biX 6m`i?2`KQ`2- i?2 q?2ib?27 BM/2t rBHH
HHQr [mMiBiiBp2 2pHmiBQM Q7 KMv T?2MQivTB+ i`Bib M/ ?Qr bBKBH` i?2v
`2 BM +Q;MBiBp2Hv +QKTH2t bT2+B2bX h?Bb FBM/ Q7 MHvbBb rBHH HHQr `2b2`+?2`b
iQ Mbr2` [m2biBQMb #Qmi #`Q/ 2pQHmiBQM`v T`Q+2bb2b BM~m2M+BM; #`BM bBx2
2pQHmiBQM +`Qbb KMv itX
dXk *?HH2M;2b BM i?2 aim/v Q7 *Q;MBiBQM
h?2 bim/v Q7 +Q;MBiBp2 #BHBiB2b BM MBKHb bmz2`b 7`QK  MmK#2` Q7 K2i?Q/QHQ;@
B+H +QM+2`MbX *?B27 KQM;bi i?2b2 +QM+2`Mb Bb i?2 7+i i?i i?2 Qp2`r?2HKBM;
KDQ`Biv Q7 bim/B2b BMiQ MBKH +Q;MBiBQM mb2 `2HiBp2 #`BM bBx2 b M BM/B`2+i
K2bm`2 Q7 +Q;MBiBp2 #BHBiv U>2Hv M/ _Qr2 kyydVX AM *?Ti2` i?`22- A mb2/
#2?pBQm`H K`F2`b Q7 +Q;MBiBp2 +QKTH2tBiv `i?2` i?M #`BM bBx2 iQ MHvb2
T`BKi2 +Q;MBiBp2 2pQHmiBQM- #mBH/BM; QM T`2pBQmb rQ`F iQ BMp2biB;i2 +Q;MBiBQM
KQ`2 /B`2+iHv U_2/2` M/ GHM/ kyyk- _2/2` 2i HX kyRRVX >Qr2p2`- i?`Qm;?@
Qmi i?2 `2bi Q7 i?2 rQ`F T`2b2Mi2/ ?2`2- A `2p2`i iQ mbBM; #`BM bBx2X h?2 T`BM+BTH
`2bQM 7Q` i?Bb /Bz2`2M+2 BM K2i?Q/QHQ;v Bb i?i #2?pBQm`H /i Q7 i?2 [mHBiv
M/ itQMQKB+ #`2/i? Q7 i?Qb2 pBH#H2 BM T`BKi2b `2 MQi `2/BHv pBH#H2
BM Qi?2` MBKH ;`QmTbX AM #B`/b- `2TQ`ib Q7 #2?pBQm`H BMMQpiBQM ?p2 #22M
;i?2`2/ M/ b?QrM iQ #2 `2Hi2/ iQ #`BM bBx2 UPp2`BM;iQM 2i HX kyyN- kyRRVX
AM +`MBpQ`2b M/ +2i+2Mb- /2b+`BTiBQMb Q7 #2?pBQm`b bm+? b iQQH mb2 M/ BM@
MQpiBQM `2 HBKBi2/ iQ +TiBp2 bim/B2b U"2MbQM@K`K 2i HX kyRe- :mMim`FmM
kyR9V M/  72r ?2pBHv bim/B2/ bT2+B2b BM i?2 rBH/ U*QMMQ` M/ E`Ƀix2M kyR8-
aKQHF2` 2i HX RNNd- >QH2FKT M/ "2MbQM@K`K kyRdVX .2bTBi2 +QM+2`Mb #2@
BM; `Bb2/ #Qmi i?2 MmK#2` Q7 bim/B2b mbBM; `2HiBp2 #`BM bBx2 U>2Hv M/ _Qr2
kyydV- b2p2`H bim/B2b ?p2 +H2`Hv /2KQMbi`i2/ `2HiBQMb?BTb #2ir22M #`BM bBx2
M/ +Q;MBiBp2Hv +QKTH2t #2?pBQm`b U"v`M2 M/ *Q`T kyy9- CQz2 M/ .mM#`
RNNd- SrHQrbFB 2i HX RNN3- Em/Q M/ .mM#` kyyR- _2/2` M/ GHM/ kyyk-
G272#p`2 2i HX kyy9- GBM/2M7Q`b kyy8- _2/2` 2i HX kyRR- Pp2`BM;iQM 2i HX kyyN-
"2MbQM@K`K 2i HX kyReVX h?2b2 bim/B2b pHB/i2 i?2 mb2 Q7 #`BM bBx2 b 
R8e
K2i`B+ Q7 +Q;MBiBp2 #BHBivX
>Qr2p2`- i?2 }M/BM;b T`2b2Mi2/ BM *?Ti2` }p2 T`2b2Mi  TQi2MiBH +?HH2M;2 iQ
i?2 +QMb2Mbmb pB2r i?i #`BM bBx2 Bb  `2HB#H2 BM/B+iQ` Q7 +Q;MBiBp2 #BHBivX A
T`QpB/2/  TQi2MiBH 2tTHMiBQM 7Q` i?2 H+F Q7  /Bz2`2M+2 BM #`BM bBx2 #2ir22M
?Qbib M/ MQM@?Qbib rBi? i?2 bm;;2biBQM i?i /2p2HQTK2MiH +QMbi`BMib BKTQb2/
mTQM i?2 ?Qbib- HBKBi i?2 2tTMbBQM Q7 #`BM iBbbm2X h?Bb bm;;2bib M 2tKTH2
BM r?B+? +Q;MBiBp2 #BHBiB2b Kv MQi #2 `2HB#Hv BM72``2/ 7`QK #`BM bBx2 HQM2X
h?2 Hi2`MiBp2 BMi2`T`2iiBQM- i?i ?Qbib M/ MQM@?Qbib /Q MQi /Bz2` BM +Q;MBiBp2
#BHBiv- Kmbi HbQ #2 +QMbB/2`2/ #mi i?2 2pQHmiBQM`v T`2bbm`2b +iBM; QM ?Qbi
+Q;MBiBQM KF2 i?Bb mMHBF2Hv Ua22 *?Ti2` }p2 7Q` /2iBHbVX h?2 TQbbB#BHBiv i?i
#`BM bBx2 Kv MQi Hrvb #2  `2HB#H2 K2i`B+ Q7 +Q;MBiBp2 #BHBiv Bb bQK2i?BM;
i?i Kmbi #2 +QMbB/2`2/ r?2M bim/vBM; HBM2;2b BM r?B+? i?2`2 Kv #2 +QMbi`BMib
QM #`BM bBx2X
dXj *QM+Hm/BM; _2K`Fb
h?2 +QKT`iBp2 K2i?Q/ ?b #22M M/ rBHH +QMiBMm2 iQ #2  TQr2`7mH iQQH BM
i?2 bim/v Q7 +Q;MBiBQMX h?2 7Qm` bim/B2b T`2b2Mi2/ ?2`2 b?Qr i?i  p`B2iv Q7
2+QHQ;B+H M/ bQ+BH 7+iQ`b +M BM~m2M+2 #`BM 2pQHmiBQM BM /Bz2`2Mi rvbX h?2
7mim`2 Q7 +QKT`iBp2 +Q;MBiBQM `2b2`+? b?QmH/ BK iQ 2tTM/ #2vQM/ i?2 Mim`H
7Q+mb QM T`BKi2b iQ 2tTHQ`2 i?2 bBKBH`BiB2b M/ /Bz2`2M+2b BM i?2 2pQHmiBQM`v
T`Q+2bb2b i?i ;Bp2 `Bb2 iQ i?2 p`BiBQM BM #`BM bBx2 M/ +Q;MBiBp2 #BHBivX
R8d
_272`2M+2b
+2/Q@*`KQM- *X M/ :QKBH- X UkyReV ǵ *`BiB+H _2pB2r Q7 .mM#`Ƕb aQ+BH
"`BM >vTQi?2bBbǶX _2pBbi AMi2`M+BQMH /2 aQ+BQHQ;B d9 UjV- R9
B2HHQ- GX*X M/ q?22H2`- SX URNN8V ǵh?2 1tT2MbBp2@hBbbm2 >vTQi?2bBb @ i?2 "`BM
M/ i?2 .B;2biBp2@avbi2K BM >mKM M/ S`BKi2 1pQHmiBQMǶX *m``2Mi Mi?`QTQH@
Q;v je UkV- RNNĜkkR
FBF2- >X URNdjV ǵAM7Q`KiBQM h?2Q`v M/ M 1ti2MbBQM Q7 i?2 JtBKmK GBF2HB@
?QQ/ S`BM+BTH2ǶX BM a2+QM/ AMi2`MiBQMH avKTQbBmK QM AM7Q`KiBQM h?2Q`vX 2/X
#v S2i`Qp- "X M/ *bFB- 6X "m/T2bi, F/2KBB EB/Q- kedĜk3R
HH2M- EXGX M/ Ev- _X6X UkyRkV ǵ.B2i`v ZmHBiv M/ 1M+2T?HBxiBQM BM
SHiv``?BM2 S`BKi2bǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b
kdN URdkNV- dR8ĜdkR
MiQMQp- X- aiQFF2- "X:X- 6QbbQv- 6X- _MF2- SXaX- GBM;- qX- uM;- *X*X-
JQFbM2b- X- a?vFQz- CX- M/ _QbF7i- 1X UkyRkV ǵ`2 *m+FQQb JtBKBxBM; 1;;
JBKB+`v #v a2H2+iBM; >Qbi AM/BpB/mHb rBi? "2ii2` Ji+?BM; 1;; S?2MQivT2b\Ƕ
SHQb PM2 d UkV
`#m+FH2- EX M/ JBMi2`- X UkyR8V ǵqBM/2t, MHvxBM; *QMp2`;2Mi 1pQHmiBQM
lbBM; i?2 q?2ib?27 AM/2t BM _ǶX 1pQHmiBQM`v "BQBM7Q`KiB+b RR- RRĜR9
`#m+FH2- EX- "2MM2ii- *XJX- M/ aT22/- JXSX UkyR9V ǵ aBKTH2 J2bm`2 Q7 i?2
ai`2M;i? Q7 *QMp2`;2Mi 1pQHmiBQMǶX J2i?Q/b BM 1+QHQ;v M/ 1pQHmiBQM 8 UdV- e38Ĝ
eNj
`MQH/- *X- Jii?2rb- GXCX- M/ LmMM- *XGX UkyRkV h?2 RyF h`22b q2#bBi2, PM@
HBM2 .Q+mK2MiiBQMX
`MQH/- *X- Jii?2rb- GXCX- M/ LmMM- *XGX UkyRyV ǵh?2 RyF h`22b q2#bBi2, 
L2r PMHBM2 _2bQm`+2 7Q` S`BKi2 S?vHQ;2MvǶX 1pQHmiBQM`v Mi?`QTQHQ;v RN UjV-
RR9ĜRR3
`bxMQp- "XJX M/ aFB- aXhX UkyRkV ǵS`B/2 .B`B2b, a2t- "`BM aBx2 M/ aQ@
R83
+BHBiv BM i?2 7`B+M GBQM USMi?2` G2QV M/ *Qm;` USmK *QM+QHQ`VǶX "`BM
"2?pBQ` M/ 1pQHmiBQM dN U9V- kd8Ĝk3N
pBH2b- CXJX M/ :`Kbx2;B- GXwX UkyydV ǵ1;; _2D2+iBQM M/ "`BM aBx2 KQM;
SQi2MiBH >Qbib Q7 i?2 *QKKQM *m+FQQǶX 1i?QHQ;v RRj UeV- 8ekĜ8dk
pBH2b- CXJX- oBFM- CX_X- 6QbbQv- 6X- MiQMQp- X- JQFbM2b- X- _QbF7i- 1X- M/
aiQFF2- "X:X UkyRyV ǵpBM *QHQm` S2`+2TiBQM S`2/B+ib "2?pBQm`H _2bTQMb2b iQ
1tT2`BK2MiH "`QQ/ S`bBiBbK BM *?{M+?2bǶX CQm`MH Q7 1pQHmiBQM`v "BQHQ;v
kj UkV- kNjĜjyR
"#- _X- L;i- uX- M/ uK;Bb?B- aX URNNyV ǵ"`QQ/ S`bBiBbK M/ 1;;
_Q##BM; KQM; j 6`2b?@qi2` 6Bb?ǶX MBKH "2?pBQm` 9y- ddeĜdd3
"B`/- _XqX UkyyyV ǵh?2 EBHH2` q?H2 @ 6Q`;BM; aT2+BHBxiBQMb M/ :`QmT >mMi@
BM;ǶX *2i+2M aQ+B2iB2b RkdĜR8j
"`iQM- _X URNNNV h?2 1pQHmiBQM`v 1+QHQ;v Q7 i?2 S`BKi2 "`BMX *QKT`iBp2
T`BKi2 bQ+BQ2+QHQ;vX "QQF
"`iQM- _XX UkyRkV ǵ1K#Q/B2/ *Q;MBiBp2 1pQHmiBQM M/ i?2 *2`2#2HHmKǶX S?BHQ@
bQT?B+H h`Mb+iBQMb Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b jed UR8NNV- kyNdĜ
kRyd
"`iQM- _XX UkyydV ǵ1pQHmiBQM`v aT2+BHBxiBQM BM JKKHBM *Q`iB+H ai`m+@
im`2ǶX CQm`MH Q7 1pQHmiBQM`v "BQHQ;v ky U9V- R8y9ĜR8RR
"`iQM- _XX Ukyy9V ǵ"BMQ+mH`Biv M/ "`BM 1pQHmiBQM BM S`BKi2bǶX S`Q+22/BM;b
Q7 i?2 LiBQMH +/2Kv Q7 a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+ RyR UkdV-
RyRRjĜRyRR8
"`iQM- _XX URNN3V ǵoBbmH aT2+BHBxiBQM M/ "`BM 1pQHmiBQM BM S`BKi2bǶX S`Q@
+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b ke8 UR9yNV- RNjjĜRNjd
"`iQM- _XX URNNeV ǵL2Q+Q`i2t aBx2 M/ "2?pBQm`H 1+QHQ;v BM S`BKi2bǶX S`Q@
+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kej URjedV- RdjĜRdd
"`iQM- _XX M/ >`p2v- SX>X UkyyyV ǵJQbB+ 1pQHmiBQM Q7 "`BM ai`m+im`2 BM
R8N
JKKHbǶX Lim`2 9y8 UedNyV- Ry88ĜRy83
"`iQM- _XX M/ o2M/BiiB- *X UkyR9V ǵ_TB/ 1pQHmiBQM Q7 i?2 *2`2#2HHmK BM
>mKMb M/ Pi?2` :`2i T2bǶX *m``2Mi "BQHQ;v k9 UkyV- k99yĜk999
"2m+?KT- :X M/ 62`MM/2x@Cm`B+B+- 1X Ukyy9V ǵAb h?2`2  _2HiBQMb?BT "2@
ir22M 6Q`2#`BM aBx2 M/ :`QmT aBx2 BM "B`/b\Ƕ 1pQHmiBQM`v 1+QHQ;v _2b2`+? e
UeV- 3jjĜ39k
"2MbQM@K`K- aX- .Mix2`- "X- ai`B+F2`- :X- arMbQM- 1XJX- M/ >QH2FKT-
EX1X UkyReV ǵ"`BM aBx2 S`2/B+ib S`Q#H2K@aQHpBM; #BHBiv BM JKKHBM *`MB@
pQ`2bǶX S`Q+22/BM;b Q7 i?2 LiBQMH +/2Kv Q7 a+B2M+2b RRj UNV- k8jRĜk8jd
"2`;KM- hXCX M/ "22?M2`- CX*X UkyR8V ǵJ2bm`BM; aQ+BH *QKTH2tBivǶX MBKH
"2?pBQm` Ryj- kyjĜkyN
"BDH- qX.X- h?vb2HBmb- JX- EQi`b+?H- X- M/ EQHK- LX UkyR8V ǵ"`BM aBx2 z2+ib
i?2 "2?pBQm`H _2bTQMb2 iQ S`2/iQ`b BM 62KH2 :mTTB2b USQ2+BHB _2iB+mHiVǶX
S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b k3k UR3RkV- RReĜRk9
"BMBM/@1KQM/b- PX- :BiiH2KM- CX- M/ Sm`pBb- X URNNNV ǵ"mBH/BM; G`;2 h`22b
#v *QK#BMBM; S?vHQ;2M2iB+ AM7Q`KiBQM,  *QKTH2i2 S?vHQ;2Mv Q7 i?2 1tiMi
*`MBpQ` UJKKHBVǶX "BQHQ;B+H _2pB2rb d9 UkV- R9jĜRd8
"BMBM/@1KQM/b- PX_XSX- *`/BHHQ- JX- CQM2b- EX1X- J+S?22- _X.X1X- "2+F-
_XJX.X- :`2Mv2`- _X- S`B+2- aXX- oQb- _XX- :BiiH2KM- CXGX- M/ Sm`pBb- X
UkyydV ǵh?2 .2Hv2/ _Bb2 Q7 S`2b2Mi@.v JKKHbǶX Lim`2 99e UdRj8V- 8ydĜ8Rk
"B`/- *X.X M/ 1K2`v- LXCX UkyyNV ǵAMbB;?i7mH S`Q#H2K aQHpBM; M/ *`2iBp2
hQQH JQ/B}+iBQM #v *TiBp2 LQMiQQH@lbBM; _QQFbǶX S`Q+22/BM;b Q7 i?2 LiBQMH
+/2Kv Q7 a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+ Rye Uk8V- RyjdyĜRyjd8
"B`/GB72AMi2`MiBQMH M/ Lim`2a2`p2 UkyR9V ǵ"B`/ aT2+B2b .Bbi`B#miBQM JTb Q7
i?2 qQ`H/ǶX BM "B`/GB72 AMi2`MiBQMHX
"B`F?2/- hX_X- >2KKBM;b- LX- aTQiiBbrQQ/2- *XLX- JBFmHB+- PX- JQbFi- *X-
"M- JX- M/ a+?mHx2@>;2M- EX UkyRRV ǵAMi2`MH AM+m#iBQM M/ 1`Hv >i+?BM;
Rey
BM "`QQ/ S`bBiB+ "B`/bǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b
kd3 URdy3V- RyRNĜRyk9
"HQK#2`;- aXSX M/ :`HM/- hX UkyykV ǵh2KTQ M/ JQ/2 BM 1pQHmiBQM, S?vHQ@
;2M2iB+ AM2`iB- /TiiBQM M/ *QKT`iBp2 J2i?Q/bǶX CQm`MH Q7 1pQHmiBQM`v
"BQHQ;v R8 UeV- 3NNĜNRy
"HQK#2`;- aXSX- :`HM/- hX- M/ Ap2b- X_X UkyyjV ǵh2biBM; 7Q` S?vHQ;2M2iB+
aB;MH BM *QKT`iBp2 .i, "2?pBQ`H h`Bib `2 JQ`2 G#BH2ǶX 1pQHmiBQM 8d
U9V- dRdĜd98
"QH- CX:X- .mM?K- XqX- qBHHBKb- EXhX- M/ >MHQM- _XhX UkyyyV ǵ1tT2`BK2M@
iH 1pB/2M+2 7Q` aTiBH G2`MBM; BM P+iQTmb2b UP+iQTmb "BK+mHQB/2bVǶX CQm`MH
Q7 *QKT`iBp2 Sbv+?QHQ;v RR9 UjV- k9eĜk8k
"Q//v- XJX- J+:Qr2M- JX_X- a?2`rQQ/- *X*X- :`QbbKM- GXAX- :QQ/KM- JX-
M/ qBH/KM- .X1X UkyRkV ǵ*QKT`iBp2 MHvbBb Q7 1M+2T?HBxiBQM BM JK@
KHb _2p2Hb _2Ht2/ *QMbi`BMib QM Mi?`QTQB/ S`BKi2 M/ *2i+2M "`BM
a+HBM;ǶX CQm`MH Q7 1pQHmiBQM`v "BQHQ;v k8 U8V- N3RĜNN9
"Q2`M2`- JX M/ E`m2;2`- PX Ukyy3V ǵq?v .Q S`bBiB+ *m+FQQb >p2 aKHH
"`BMb\ AMbB;?ib 7`QK 1pQHmiBQM`v a2[m2M+2 MHvbBbǶX 1pQHmiBQM ek URkV- jR8dĜ
jReN
"Q2b+?- *X M/ "Q2b+?- >X URNNyV ǵhQQH lb2 M/ hQQH JFBM; BM qBH/ *?BK@
TMx22bǶX 6QHB S`BKiQHQ;B+ 89 UR@kV- 3eĜNN
"Q``B2b- *X- aM/2H- XX- EQ2MB;- X- 62`MM/2x@.m[m2- 1X- EKBH`- CXJX-
KQ`QbQ- *X_X- "`iQM- _XX- "`v- CX- .B 6BQ`2- X- :BH#v- AX*X- :Q`/QM- X.X-
JmM/`v- _X- SQ`i- JX- SQr2HH- GX1X- Smb2v- X1X- aT`B;;b- X- M/ LmMM- *XGX
UkyReV ǵh`MbT`2M+v- lb#BHBiv- M/ _2T`Q/m+B#BHBiv, :mB/BM; S`BM+BTH2b 7Q` AK@
T`QpBM; *QKT`iBp2 .i#b2b lbBM; S`BKi2b b 1tKTH2bǶX 1pQHmiBQM`v M@
i?`QTQHQ;v, Abbm2b- L2rb- M/ _2pB2rb k8 U8V- kjkĜkj3
"QmHiQM- XJX M/ SQHBb- :XX UkyykV ǵ"`QQ/ S`bBiBbK KQM; aTB/2`b, AMi2`@
ReR
+iBQMb "2ir22M aHiB+B/b M/ .B;m2iB JQDp2ǶX 1+QHQ;v 3j URV- k3kĜk3d
"Qv/- _X M/ _B+?2`bQM- SXCX Ukyy8V ǵ*HBKi2- *mHim`2 M/ i?2 1pQHmiBQM Q7
*Q;MBiBQMǶX BM h?2 P`B;BM M/ 1pQHmiBQM Q7 *mHim`2bX Pt7Q`/, Pt7Q`/ lMBp2`bBiv
S`2bb- eeĜ3k
"`QQF2`- JX:X M/ "`QQF2`- GX*X URNNRV ǵ1;;b?2HH ai`2M;i? BM *m+FQQb M/ *Qr@
#B`/bǶX A#Bb Rjj U9V- 9yeĜ9Rj
"b?`v- _X- qB+FH2`- qX- M/ 6`B+F2- >X UkyykV ǵ6Bb? *Q;MBiBQM,  S`BKi2Ƕb 1v2
oB2rǶX MBKH *Q;MBiBQM 8 URV- RĜRj
"m;Mv`- hX UkyRRV ǵEMQr2`@:m2bb2` .Bz2`2MiBiBQM BM _p2Mb, Pi?2`bǶ oB2r@
TQBMib Jii2`ǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kd3 URdy8V-
ej9Ĝe9y
"miiB- *X- CM2rv- *XJX- hQrMb?2M/- *X- qB+BMbFB- "XX- _2B/2M#2`;- CXaX- _B/;@
rv- aX>X- a?2`rQQ/- *X*X- >Q7- SX_X- M/ C+Q#b- "X UkyR8V ǵh?2 L2Q+Q`i2t Q7
*2i`iBQ/+ivHb, AX  *QKT`iBp2 :QH;B MHvbBb Q7 L2m`QMH JQ`T?QHQ;v BM
i?2 "QiiH2MQb2 .QHT?BM Uhm`bBQTb h`mM+imbV- i?2 JBMF2 q?H2 U"H2MQTi2`
+miQ`Qbi`iV- M/ i?2 >mKT#+F q?H2 UJ2;Ti2` LQp2M;HB2VǶX "`BM
ai`m+im`2  6mM+iBQM kky UeV- jjjNĜjje3
"miiQM- .XCX- "``2ii- SXJX- M/ _v}2H/- 1XCX UkyRdV ǵ*`MBQ/2MiH 6mM+iBQMH
1pQHmiBQM BM am`QTQ/QKQ`T? .BMQbm`bǶX SH2Q#BQHQ;v 9j UjV- 9j8Ĝ9ek
"v`M2- _XqX M/ "i2b- GXX UkyydV ǵaQ+BHBiv- 1pQHmiBQM M/ *Q;MBiBQMǶX *m``2Mi
"BQHQ;v (QMHBM2) Rd UReV- _dR9Ĝ_dkjX pBH#H2 7`QK I?iiT,ffrrrXb+B2M+2/B`2+iX+QKfb+B2M+2f`iB+H2fTBBfayNeyN3kkydyR9Nj8
?iiT,ff+X2Hb@+/MX+QKfayNeyN3kkydyR9Nj8fR@bkXy@ayNeyN3kkydyR9Nj8@K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H a+B2M+2b jke URkjjV- RRNĜR8d
:`Mi- LX.X M/ a2Hv- aX:X UkyykV ǵa2H2+iBQM Q7 _2/@qBM;2/ "H+F#B`/ U;2@
HBmb S?Q2MB+2mbV >Qbib #v i?2 "`QrM@>2/2/ *Qr#B`/ UJQHQi?`mb i2`VǶX "B`/
"2?pBQ` R8 URV- kRĜjy
:`2+Q- "XCX- "`QrM- hXEX- M/`2rb- CX_XJX- arBb;QQ/- _X_X- M/ *BM2- LX:X
UkyRjV ǵaQ+BH G2`MBM; BM *TiBp2 7`B+M 1H2T?Mib UGQtQ/QMi 7`B+M
7`B+MVǶX MBKH *Q;MBiBQM Re UjV- 98NĜ9eN
:`B{M- _X>X UkyR8V "ir, _mM "v2bi`Bib 7`QK _X
:`BK- hX UkyydV ǵ1tT2`BK2MiH 1pB/2M+2 7Q` *?B+F .Bb+`BKBMiBQMqBi?Qmi _2+Q;@
MBiBQM BM  "`QQ/ S`bBi2 >QbiǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H
a+B2M+2b kd9 URey3V- jdjĜj3R
:mMim`FmM- PX UkyR9V ǵAb .QHT?BM *Q;MBiBQM aT2+BH\Ƕ "`BM "2?pBQ` M/ 1pQ@
Re3
HmiBQM 3j UjV- RddĜR3y
:ɃMiɃ`FɃM- PX UkyRkV ǵh?2 *QMp2`;2Mi 1pQHmiBQM Q7 L2m`H am#bi`i2b 7Q` *Q;@
MBiBQMǶX Sbv+?QHQ;B+H _2b2`+? de UkV- kRkĜkRN
>+F2ii- aXCX- EBK#HH- _XhX- _2//v- aX- "QrB2- _X*XEX- "`mM- 1XGX- "`mM- JXCX-
*?QDMQrbFB- CXGX- *Qt- qXX- >M- EX@GX- >`b?KM- CX- >m//H2biQM- *XCX- J`Fb-
"X.X- JB;HB- EXCX- JQQ`2- qXaX- a?2H/QM- 6X>X- ai2/KM- .XqX- qBii- *X*X-
M/ um`B- hX Ukyy3V ǵ S?vHQ;2MQKB+ aim/v Q7 "B`/b _2p2Hb h?2B` 1pQHmiBQM`v
>BbiQ`vǶX a+B2M+2 jky U8339V- RdejĜRde3
>HH- wXCX- ai`22i- aX1X- M/ >2Hv- aX.X UkyRjV ǵh?2 1pQHmiBQM Q7 *2`2#2HHmK
ai`m+im`2 *Q``2Hi2b rBi? L2bi *QKTH2tBivǶX "BQHQ;v G2ii2`b N UeV
>MH2v- .X- aKb- SX- >m#2`- JX1X- M/ :`BK- hX UkyR8V ǵq?Q JQp2/ Jv 1;;b\
M 1tT2`BK2MiH h2bi Q7 i?2 1;; ``M;2K2Mi >vTQi?2bBb 7Q` i?2 _2D2+iBQM Q7
"`QQ/ S`bBiB+ 1;;bǶX MBKH *Q;MBiBQM R3 URV- kNNĜjy8
>Mb2M- hX URNNdV ǵai#BHBxBM; a2H2+iBQM M/ i?2 *QKT`iBp2 MHvbBb Q7 /T@
iiBQMǶX 1pQHmiBQM 8R U8V- Rj9RĜRj8R
>`KQM- GX- q2B`- CX- "`Q+F- *X- :HQ`- _X- M/ *?HH2M;2`- qX Ukyy3V ǵ:1A:1_,
AMp2biB;iBM; 1pQHmiBQM`v _/BiBQMbǶX "BQBM7Q`KiB+b k9- RkNĜRjR
>``BM;iQM- aXJX M/ _22/2`- hXqX UkyRdV ǵS?vHQ;2M2iB+ AM72`2M+2 M/ .Bp2`@
;2M+2 .iBM; Q7 aMF2b lbBM; JQH2+mH2b- JQ`T?QHQ;v M/ 6QbbBHb, L2r AMbB;?ib
BMiQ *QMp2`;2Mi 1pQHmiBQM Q7 622/BM; JQ`T?QHQ;v M/ GBK# _2/m+iBQMǶX "BQHQ;@
B+H CQm`MH Q7 i?2 GBMM2M aQ+B2iv RkR UkV- jdNĜjN9
>`i- "XGX- >`i- GXX- M/ SBMi2`@qQHHKM- LX Ukyy3V ǵG`;2 "`BMb M/ *Q;MB@
iBQM, q?2`2 .Q 1H2T?Mib 6Bi BM\Ƕ L2m`Qb+B2M+2 M/ "BQ#2?pBQ`H _2pB2rb jk
URV- 3eĜN3
>`p2v- SX M/ _K#mi- X URNN3V ǵS?vHQ;2M2iB+ 1tiBM+iBQM _i2b M/ *QKT`@
iBp2 J2i?Q/QHQ;vǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b ke8
ReN
UR9yeV- ReNRĜReNe
>`p2v- SX>X M/ E`2#b- CX_X URNNyV ǵ*QKT`BM; "`BMbǶX a+B2M+2 k9N- R9yĜR9e
>`p2v- SX>X M/ S;2H- JX URNNRV *QKT`iBp2 J2i?Q/ BM 1pQHmiBQM`v "BQHQ;vX
Pt7Q`/ lMBp2`bBiv S`2bb
>`p2v- SX>X- *HmiiQM#`Q+F- hX>X- M/ J+2- :XJX URN3yV ǵ"`BM aBx2 M/ 1+QH@
Q;v BM aKHH JKKHb M/ S`BKi2bǶX S`Q+22/BM;b Q7 i?2 LiBQMH +/2Kv Q7
a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+@"BQHQ;B+H a+B2M+2b dd UdV- 9j3dĜ9j3N
>m#2`- JX1X M/ EBHM2`- _XJX UkyydV ǵ*Q2pQHmiBQM- *QKKmMB+iBQM- M/ >Qbi
*?B+F JBKB+`v BM S`bBiB+ 6BM+?2b, q?Q JBKB+b q?QK\Ƕ "2?pBQ`H 1+QHQ;v
M/ aQ+BQ#BQHQ;v eR U9V- 9NdĜ8yj
>r2b- CX1X- *HQm`Q- XJX- M/ S2`2b- *XX UkyRjV ǵaKTHBM; 1zQ`i BM L2Qi`QT@
B+H S`BKi2 .B2i aim/B2b, *QHH2+iBp2 :BMb M/ lM/2`HvBM; :2Q;`T?B+ M/ ht@
QMQKB+ "Bb2bǶX AMi2`MiBQMH CQm`MH Q7 S`BKiQHQ;v j9 UeV- Ry3RĜRRy9
>2Hv- aX.X M/ _Qr2- *X UkyRjV ǵ*Qbib M/ "2M2}ib Q7 1pQHpBM;  G`;2` "`BM,
.Qm#ib Qp2` i?2 1pB/2M+2 h?i G`;2 "`BMb G2/ iQ "2ii2` *Q;MBiBQMǶX MBKH
"2?pBQm` 3e U9V- 1RĜ1j
>2Hv- aX.X M/ _Qr2- *X UkyydV ǵ *`BiB[m2 Q7 *QKT`iBp2 aim/B2b Q7 "`BM
aBx2ǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kd9 UReyNV- 98jĜ9e9
>2``KMM- 1X- *HH- CX- >2`MM/2x@GHQ`2/- JXoX- >`2- "X- M/ hQKb2HHQ- JX
UkyydV ǵ>mKMb >p2 1pQHp2/ aT2+BHBx2/ aFBHHb Q7 aQ+BH *Q;MBiBQM, h?2 *mHim`H
AMi2HHB;2M+2 >vTQi?2bBbǶX a+B2M+2 jRd U839jV- RjeyĜRjee
>Q+?M2`- "X- a?QK`i- hX- M/ 6BQ`BiQ- :X UkyyeV ǵh?2 P+iQTmb,  JQ/2H 7Q`
 *QKT`iBp2 MHvbBb Q7 i?2 1pQHmiBQM Q7 G2`MBM; M/ J2KQ`v J2+?MBbKbǶX
"BQHQ;B+H "mHH2iBM kRy UjV- jy3ĜjRd
>Q7- SX_X M/ oM .2` :m+?i- 1X UkyydV ǵai`m+im`2 Q7 i?2 *2`2#`H *Q`i2t Q7 i?2
>mKT#+F q?H2- J2;Ti2` LQp2M;HB2 U*2i+2- JvbiB+2iB- "H2MQTi2`B@
/2VǶX MiQKB+H _2+Q`/@/pM+2b BM AMi2;`iBp2 MiQKv M/ 1pQHmiBQM`v
Rdy
"BQHQ;v kNy URV- RĜjR
>QH2FKT- EX1X UkyydV ǵZm2biBQMBM; i?2 aQ+BH AMi2HHB;2M+2 >vTQi?2bBbǶX h`2M/b
BM *Q;MBiBp2 a+B2M+2b RR UkV- e8ĜeN
>QH2FKT- EX1X M/ "2MbQM@K`K- aX UkyRdV ǵh?2 1pQHmiBQM Q7 AMi2HHB;2M+2 BM
JKKHBM *`MBpQ`2bǶX AMi2`7+2 6Q+mb d UjV
>QH2FKT- EX1X- .Mix2`- "X- ai`B+F2`- :X- a?r uQb?B/- EX*X- M/ "2MbQM@
K`K- aX UkyR8V ǵ"`BMb- "`rM M/ aQ+BHBiv,  >v2MǶb hH2ǶX MBKH "2@
?pBQm` Ryj- kjdĜk93
>QH2FKT- EX1X- aFB- aXhX- M/ GmM/`B;M- "XGX UkyydV ǵaQ+BH AMi2HHB;2M+2 BM
i?2 aTQii2/ >v2M U*`Q+mi *`Q+miVǶX S?BHQbQT?B+H h`Mb+iBQMb Q7 i?2 _QvH
aQ+B2iv "@"BQHQ;B+H a+B2M+2b jek UR93yV- 8kjĜ8j3
>QQp2`- CXSX M/ _Q#BMbQM- aXEX UkyydV ǵ_2iHBiQ`v J} "2?pBQ` #v  S`bBiB+
*Qr#B`/ 6pQ`b >Qbi ++2TiM+2 Q7 S`bBiB+ 1;;bǶX S`Q+22/BM;b Q7 i?2 LiBQMH
+/2Kv Q7 a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+ Ry9 URRV- 99dNĜ993j
>QbQB- aXX M/ _Qi?bi2BM- aXAX UkyyyV ǵL2bi .2b2`iBQM M/ *Qr#B`/ S`bBiBbK,
1pB/2M+2 7Q` 1pQHp2/ _2bTQMb2b M/ 1pQHmiBQM`v G;ǶX MBKH "2?pBQm` 8N-
3kjĜ39y
>m2Hb2M#2+F- CX- _MMH- "X- M/ JbHv- CX UkyyyV ǵ++QKKQ/iBM; S?vHQ;2M2iB+
lM+2`iBMiv BM 1pQHmiBQM`v aim/B2bǶX a+B2M+2 k33 U89d8V- kj9NĜkj8y
>mKT?`2v- LXEX URNdeV ǵh?2 aQ+BH 6mM+iBQM Q7 AMi2HH2+iǶX BM :`QrBM; SQBMib BM
1i?QHQ;vX 2/X #v "i2bQM- SXSX:X M/ >BM/2- _X *K#`B/;2- lEX, *K#`B/;2
lMBp2`bBiv S`2bb- jyjĜjRd
>mi+?BMb- JX UkyyjV ǵ:M;2b M/ AM/mb .QHT?BMb, SHiMBbiB/2ǶX BM :`xBK2FǶb
MBKH GB72 1M+v+HQT2/B- kM/ 1/BiBQMX kM/ 2/MX 2/X #v >mi+?BMb- JX- EH2BKM-
.X- :2Bbi- oX- M/ J+./2- JX pQHb R8- JKKHb AoX pQHbX 6`KBM;iQM >BHHb- JA,
:H2 :`QmT- RjĜRd
AM;`K- hX M/ J?H2`- .XGX UkyRjV ǵal_6*1, .2i2+iBM; *QMp2`;2Mi 1pQHmiBQM
RdR
7`QK *QKT`iBp2 .i #v 6BiiBM; P`Mbi2BM@l?H2M#2+F JQ/2Hb rBi? ai2TrBb2
FBF2 AM7Q`KiBQM *`Bi2`BQMǶX J2i?Q/b BM 1+QHQ;v M/ 1pQHmiBQM 9 U8V- 9ReĜ9k8
AbH2`- EX M/ a+?BF- *X pM UkyyeV ǵ*Qbib Q7 1M+2T?HBxiBQM, h?2 1M2`;v h`/2@
Pz >vTQi?2bBb h2bi2/ QM "B`/bǶX CQm`MH Q7 >mKM 1pQHmiBQM 8R UjV- kk3Ĝk9j
AbH2`- EX M/ a+?BF- *XSX pM UkyRkV ǵHHQKi2`MH *`2- GB72 >BbiQ`v M/ "`BM
aBx2 1pQHmiBQM BM JKKHbǶX CQm`MH Q7 >mKM 1pQHmiBQM ej URV- 8kĜej
Al*L UkyReV h?2 Am+M _2/ GBbi Q7 h?`2i2M2/ aT2+B2bX .ib2iX pBH#H2 7`QK
I?iiT,ffrrrXBm+M`2/HBbiXQ`;fi2+?MB+H@/Q+mK2MibfbTiBH@/i=
Ap2b- X_X M/ :`HM/- CX- h?2Q/Q`2 UkyRyV ǵS?vHQ;2M2iB+ GQ;BbiB+ _2;`2bbBQM
7Q` "BM`v .2T2M/2Mi o`B#H2bǶX avbi2KiB+ "BQHQ;v 8N URV- NĜke
ArMBmF- XLX M/ L2HbQM- CX1X UkyyjV ǵ.2p2HQTK2MiH .Bz2`2M+2b `2 *Q``2Hi2/
rBi? _2HiBp2 "`BM aBx2 BM "B`/b,  *QKT`iBp2 MHvbBbǶX *M/BM CQm`MH
Q7 wQQHQ;v@_2pm2 *M/B2MM2 /2 wQQHQ;B2 3R URkV- RNRjĜRNk3
ArMBmF- XLX M/ L2HbQM- CX1X UkyykV ǵ*M 1M/Q+`MBH oQHmK2 "2 lb2/ b M
1biBKi2 Q7 "`BM aBx2 BM "B`/b\Ƕ *M/BM CQm`MH Q7 wQQHQ;v@_2pm2 *M/B2MM2
/2 wQQHQ;B2 3y URV- ReĜkj
ArMBmF- XLX M/ qvHB2- .X_XqX UkyyeV ǵh?2 1pQHmiBQM Q7 ai2`2QTbBb M/ i?2
qmHbi BM *T`BKmH;B7Q`K "B`/b,  *QKT`iBp2 MHvbBbǶX CQm`MH Q7 *QKT`@
iBp2 S?vbBQHQ;v RNk URkV- RjRjĜRjke
ArMBmF- XLX- *HviQM- .X- M/ qvHB2- .X_XqX UkyyeV ǵ1+?QHQ+iBQM- oQ+H
G2`MBM;- m/BiQ`v GQ+HBxiBQM M/ i?2 _2HiBp2 aBx2 Q7 i?2 pBM m/BiQ`v
JB/#`BM Lm+H2mb UJH/VǶX "2?pBQm`H "`BM _2b2`+? Red UkV- jy8ĜjRd
ArMBmF- XLX- .2M- EXJX- M/ L2HbQM- CX1X Ukyy8V ǵAMi2`bT2+B}+ HHQK2i`v Q7
i?2 "`BM M/ "`BM _2;BQMb BM S``Qib USbBii+B7Q`K2bV, *QKT`BbQMb rBi? Pi?2`
"B`/b M/ S`BKi2bǶX "`BM "2?pBQ` M/ 1pQHmiBQM e8 URV- 9yĜ8N
ArMBmF- XLX- :miB2``2x@A#M2x- *X- SFM- CXJXSX- M/ qvHB2- .X_XqX UkyRyV
ǵHHQK2i`B+ a+HBM; Q7 i?2 h2+iQ7m;H Si?rv BM "B`/bǶX "`BM "2?pBQ` M/
Rdk
1pQHmiBQM d8 UkV- RkkĜRjd
ArMBmF- XLX- >m`/- SXGX- M/ qvHB2- .X_XqX UkyyeV ǵ*QKT`iBp2 JQ`T?QHQ;v
Q7 i?2 pBM *2`2#2HHmK, AX .2;`22 Q7 6QHBiBQMǶX "`BM "2?pBQ` M/ 1pQHmiBQM
e3 URV- 98Ĝek
ArMBmF- XLX- L2HbQM- CX1X- CK2b- >X6X- M/ PHbQM- aXGX Ukyy9V ǵ *QKT`iBp2
h2bi Q7 i?2 *Q``2Hi2/ 1pQHmiBQM Q7 6HB;?iH2bbM2bb M/ _2HiBp2 "`BM aBx2 BM "B`/bǶX
CQm`MH Q7 wQQHQ;v kej- jRdĜjkd
C+Q#b- "X- >`HM/- hX- E2MM2/v- .X- a+?HH- JX- qB+BMbFB- "X- "miiB- *X- >Q7-
SX_X- a?2`rQQ/- *X*X- M/ JM;2`- SX_X UkyR8V ǵh?2 L2Q+Q`i2t Q7 *2i`iBQ@
/+ivHbX ABX L2m`QMH JQ`T?QHQ;v Q7 i?2 oBbmH M/ JQiQ` *Q`iB+2b BM i?2 :B`z2
U:B`z *K2HQT`/HBbVǶX "`BM ai`m+im`2  6mM+iBQM kky U8V- k38RĜk3dk
CMBF- oXJX- avB;?- GXaX- M/ q2HHb- _XaX UkyyeV ǵaB;Mim`2 q?BbiH2 a?T2 *QM@
p2vb A/2MiBiv AM7Q`KiBQM iQ "QiiH2MQb2 .QHT?BMbǶX S`Q+22/BM;b Q7 i?2 LiBQMH
+/2Kv Q7 a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+ Ryj UkRV- 3kNjĜ3kNd
C2?22- CX6XJX M/ Jm``2- CXJXCX Ukyy3V ǵh?2 a+H#H2 JKKHBM "`BM, 1K2`@
;2Mi .Bbi`B#miBQMb Q7 :HB M/ L2m`QMbǶX "BQHQ;B+H *v#2`M2iB+b N3 U8V- 9jNĜ998
C2Mb2M- qX M/ *mHHv- CX Ukyy8V ǵ.2MbBiv@.2T2M/2Mi >#Bii a2H2+iBQM #v "`QrM@
>2/2/ *Qr#B`/b UJQHQi?`mb i2`V BM hHH;`bb S`B`B2ǶX P2+QHQ;B R9k URV- RjeĜ
R9N
C2`BbQM- >XCX URN3eV ǵh?2 S2`+2TimH qQ`H/ Q7 .QHT?BMbǶX BM .QHT?BM *Q;MBiBQM
M/ "2?pBQm`,  *QKT`iBp2 TT`Q+?X 2/X #v a+?mbi2`KM- _XCX- h?QKb-
CXX- M/ qQQ/- 6X:X J?r?- L2r C2`b2v, Gr`2M+2 1`H#mK- R9RĜRee
C2`BbQM- >XCX URNdjV 1pQHmiBQM Q7 i?2 "`BM M/ AMi2HHB;2M+2X "QQFX L2r uQ`F,
+/2KB+ S`2bb- RNdjX
C2ix- qX- h?QKb- :X>X- CQv- CX"X- >`iKMM- EX- M/ JQQ2`b- XPX UkyRkV ǵh?2
:HQ#H .Bp2`bBiv Q7 "B`/b BM aT+2 M/ hBK2ǶX Lim`2 9NR Ud9k9V- 999Ĝ993
CQz2- hX>X M/ .mM#`- _XAXJX URNNdV ǵoBbmH M/ aQ+BQ@*Q;MBiBp2 AM7Q`KiBQM
Rdj
S`Q+2bbBM; BM S`BKi2 "`BM 1pQHmiBQMǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@
"BQHQ;B+H a+B2M+2b ke9 URj3eV- RjyjĜRjyd
CQ?MbQM- X1X- JBi+?2HH- CXaX- M/ "`QrM- JX"X UkyRdV ǵ*QMp2`;2Mi 1pQHmiBQM BM
aQ+BH arHHQrb Up2b, >B`mM/BMB/2VǶX 1+QHQ;v M/ 1pQHmiBQM d UkV- 88yĜ8ey
CQM2b- EX1X- "B2H#v- CX- *`/BHHQ- JX- 6`Bix- aXX- PǶ.2HH- CX- P`K2- .XGX- a}- EX-
a2+?`2bi- qX- "QF2b- 1X>X- *`#QM2- *X- *QMMQHHv- *X- *miib- JXCX- 6Qbi2`- CXEX-
:`2Mv2`- _X- >#B#- JX- SHbi2`- *XX- S`B+2- aXX- _B;#v- 1XX- _Bbi- CX- h2+?2`-
X- "BMBM/@1KQM/b- PX_XSX- :BiiH2KM- CXGX- J+2- :XJX- M/ Sm`pBb- X UkyyNV
ǵSMh>1_A,  aT2+B2b@G2p2H .i#b2 Q7 GB72 >BbiQ`v- 1+QHQ;v- M/ :2Q;`T?v
Q7 1tiMi M/ _2+2MiHv 1tiBM+i JKKHbǶX 1+QHQ;v Ny UNV- ke93Ĝke93
ETT2H2`- SXJX M/ >2vKMM- 1XqX URNNeV ǵLQM+QMp2`;2M+2 BM i?2 1pQHmiBQM
Q7 S`BKi2 GB72 >BbiQ`v M/ aQ+BQ@1+QHQ;vǶX "BQHQ;B+H CQm`MH Q7 i?2 GBMM2M
aQ+B2iv 8N UjV- kNdĜjke
EbT2`- *X M/ oQ2HFH- "X UkyyNV ǵ aQ+BH L2irQ`F MHvbBb Q7 S`BKi2 :`QmTbǶX
S`BKi2b 8y U9V- j9jĜj8e
E2HH2v- .X M/ _B+?`/b- *X UkyReV P+2, MHvbBb Q7 P+2MQ;`T?B+ .iX _
S+F;2 yXNXkyX
E2`M- X- aB2#2`i- lX- *QxxB- "X- >Q7- SX_X- M/ P2Hb+?H2;2`- >X>XX UkyRRV
ǵai2`2QHQ;v Q7 i?2 L2Q+Q`i2t BM P/QMiQ+2i2b, ZmHBiiBp2- ZmMiBiiBp2- M/ 6mM+@
iBQMH AKTHB+iBQMbǶX "`BM "2?pBQ` M/ 1pQHmiBQM dd UkV- dNĜNy
EBHM2`- _XJX UkyyeV ǵh?2 1pQHmiBQM Q7 1;; *QHQm` M/ Sii2`MBM; BM "B`/bǶX "B@
QHQ;B+H _2pB2rb 3R UjV- j3jĜ9ye
EBHM2`- _XJX- J//2M- CX_X- M/ >m#2`- JX1X Ukyy9V ǵ"`QQ/ S`bBiB+ *Qr#B`/
L2biHBM;b lb2 >Qbi uQmM; iQ S`Q+m`2 _2bQm`+2bǶX a+B2M+2 jy8 U8e38V- 3ddĜ3dN
EH2BM/Q`72`- aX- 1pMb- *X- *QHQK#2HHB@L2;`2H- .X- _Q#2`ibQM- CX- :`B;;BQ- JX- M/
>QB- >X UkyRjV ǵ>Qbi _2bTQMb2 iQ *m+FQQ aQM; Ab S`2/B+i2/ #v i?2 6mim`2 _BbF
Rd9
Q7 "`QQ/ S`bBiBbKǶX 6`QMiB2`b BM wQQHQ;v Ry
E`m2;2`- PX UkyydV ǵ*m+FQQb- *Qr#B`/b M/ >Qbib, /TiiBQMb- h`/2@Pzb M/
*QMbi`BMibǶX S?BHQbQT?B+H h`Mb+iBQMb Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B@
2M+2b jek UR93eV- R3djĜR33e
E`m2;2`- PX M/ .pB2b- LX"X UkyykV ǵh?2 1pQHmiBQM Q7 *m+FQQ S`bBiBbK, 
*QKT`iBp2 MHvbBbǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b
keN UR93NV- jd8Ĝj3R
E`mix2M- JX- E`2B+F2`- aX- J+G2Q/- *X.X- G2`KQMi?- CX- EQTTb- XJX- qH@
b?K- SX- M/ HH2M- aXCX UkyR9V ǵ*mHim`H h`MbKBbbBQM Q7 hQQH lb2 #v AM/Q@
S+B}+ "QiiH2MQb2 .QHT?BMb Uhm`bBQTb aTXV S`QpB/2b ++2bb iQ  LQp2H 6Q`;BM;
LB+?2ǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b k3R URd39V
Em/Q- >X M/ .mM#`- _XAXJX UkyyRV ǵL2Q+Q`i2t aBx2 M/ aQ+BH L2irQ`F aBx2 BM
S`BKi2bǶX MBKH "2?pBQm` ek- dRRĜdkk
GK#2`i- JXGX- a22/- XJX- M/ aHQ+QK#2- EX1X UkyR8V ǵ LQp2H 6Q`K Q7 aTQM@
iM2Qmb hQQH lb2 .BbTHv2/ #v a2p2`H *TiBp2 :`2i2` ob S``Qib U*Q`+QTbBb
obVǶX "BQHQ;v G2ii2`b RR URkV
GM;KQ`2- LX1X M/ EBHM2`- _XJX UkyydV ǵ"`22/BM; aBi2 M/ >Qbi a2H2+iBQM #v
>Q`b}2H/Ƕb "`QMx2@*m+FQQb- *?H+Bi2b "bHBbǶX MBKH "2?pBQm` d9- NN8ĜRyy9
GM;KQ`2- LX1X- *Q+F#m`M- X- _mbb2HH- X6X- M/ EBHM2`- _XJX UkyyNV ǵ6H2tB#H2
*m+FQQ *?B+F@_2D2+iBQM _mH2b BM i?2 amT2`# 6B`v@q`2MǶX "2?pBQ`H 1+QHQ;v ky
U8V- Nd3ĜN39
GM;KQ`2- LX1X- EBHM2`- _XJX- "mi+?`i- aX>XJX- Jm`2`- :X- .pB2b- LX"X- *Q+F@
#m`M- X- J+;`2;Q`- LXX- S2i2`b- X- J;`i?- JXCXGX- M/ .QrHBM;- .XEX
Ukyy8V ǵh?2 1pQHmiBQM Q7 1;; _2D2+iBQM #v *m+FQQ >Qbib BM mbi`HB M/ 1m@
`QT2ǶX "2?pBQ`H 1+QHQ;v Re U9V- e3eĜeNk
GM;KQ`2- LX1X- ai2p2Mb- JX- Jm`2`- :X- M/ EBHM2`- _XJX UkyyNV ǵ`2 .`F
Rd8
*m+FQQ 1;;b *`vTiB+ BM >Qbi L2bib\Ƕ MBKH "2?pBQm` d3 UkV- 9eRĜ9e3
GM;KQ`2- LX1X- ai2p2Mb- JX- Jm`2`- :X- >2BMbQ?M- _X- >HH- JXGX- S2i2`b- X-
M/ EBHM2`- _XJX UkyRRV ǵoBbmH JBKB+`v Q7 >Qbi L2biHBM;b #v *m+FQQbǶX S`Q+22/@
BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kd3 URdRdV- k988Ĝk9ej
G2F2v- JX:X- 62B#2H- *XaX- J+.Qm;HH- AX- M/ qHF2`- X URNN8V ǵL2r 6Qm`@
JBHHBQM@u2`@PH/ >QKBMB/ aT2+B2b 7`QK EMTQB M/ HHB "v- E2MvǶX Lim`2
jde Ue89RV- 8e8ĜdR
G272#p`2- GX UkyRRV ǵhtQMQKB+ *QmMib Q7 *Q;MBiBQM BM i?2 qBH/ǶX "BQHQ;v G2ii2`b
d U9V- ejRĜejj
G272#p`2- GX M/ aQH- .X Ukyy3V ǵ"`BMb- GB72bivH2b M/ *Q;MBiBQM, `2 h?2`2
:2M2`H h`2M/b\Ƕ "`BM "2?pBQ` M/ 1pQHmiBQM dk UkV- Rj8ĜR99
G272#p`2- GX- LB+QHFFBb- LX- M/ "QB`2- .X UkyykV ǵhQQHb M/ "`BMb BM "B`/bǶX
"2?pBQm` RjN- NjNĜNdj
G272#p`2- GX- _2/2`- aXJX- M/ aQH- .X Ukyy9V ǵ"`BMb- AMMQpiBQMb M/ 1pQHmiBQM
BM "B`/b M/ S`BKi2bǶX "`BM "2?pBQ` M/ 1pQHmiBQM ej U9V- kjjĜk9e
G2?KMM- CX M/ .mM#`- _XAXJX UkyyNV ǵL2irQ`F *Q?2bBQM- :`QmT aBx2 M/
L2Q+Q`i2t aBx2 BM 62KH2@"QM/2/ PH/ qQ`H/ S`BKi2bǶX S`Q+22/BM;b Q7 i?2 _QvH
aQ+B2iv "@"BQHQ;B+H a+B2M+2b kde UReddV- 99RdĜ99kk
G2KBi`2- CX6X- _KK- aXX- "`iQM- _XX- M/ aiQ+FH2v- SX UkyyNV ǵaT2`K *QK@
T2iBiBQM M/ "`BM aBx2 1pQHmiBQM BM JKKHbǶX CQm`MH Q7 1pQHmiBQM`v "BQHQ;v
kk URRV- kkR8ĜkkkR
G2pBimb- aX- MiQMQp- CXAX- "`MQp- PXEX- "Qv2`- hXSX- *QH2KM- *XGX- :`+B-
>X1X- :`Q/bFv- XAX- CQ?MbQM- .X_X- GQ+`MBMB- _XX- JBb?QMQp- XoX- _2;M-
CX_X- axK- *XGX- a2B/Qp- .X- aKQHv`- AX- u`Qb?- 1XaX- M/ wr2M;- JXJX UkyRjV
ǵh?2 qQ`H/ P+2M .i#b2ǶX .i a+B2M+2 CQm`MH Rk- q.akkNĜq.akj9
GBM/2M7Q`b- SX Ukyy8V ǵL2Q+Q`i2t 1pQHmiBQM BM S`BKi2b, h?2 ǶaQ+BH "`BMǶ Ab 7Q`
Rde
62KH2bǶX "BQHQ;v G2ii2`b R U9V- 9ydĜ9Ry
GBM/2M7Q`b- SX UkyykV ǵa2tmHHv Mi;QMBbiB+ a2H2+iBQM QM S`BKi2 aBx2ǶX CQm`MH
Q7 1pQHmiBQM`v "BQHQ;v R8 U9V- 8N8Ĝeyd
GBbM2v- hXCX- uQTF- EX1X- JQMi;QK2`v- CX*X- M/ *QHHBM- aXSX Ukyy3V ǵo`BiBQM BM
"`BM P`;MBxiBQM M/ *2`2#2HH` 6QHBiBQM BM *?QM/`B+?i?vMb, "iQB/bǶX "`BM
"2?pBQ` M/ 1pQHmiBQM dk U9V- kekĜk3k
GQi2K- X URNNjV ǵG2`MBM; iQ _2+Q;MBx2 L2biHBM; Ab JH/TiBp2 7Q` *m+FQQ
U*m+mHmb *MQ`mbV >QbibǶX Lim`2 jek Ue9kkV- d9jĜd98
GQi2K- X- LFKm`- >X- M/ w?pB- X URNN8V ǵ*QMbi`BMib QM 1;; .Bb+`BKB@
MiBQM M/ *m+FQQ >Qbi *Q2pQHmiBQMǶX MBKH "2?pBQm` 9N U8V- RR38ĜRkyN
GQp2DQv- *XPX UkyyNV ǵ_22tKBMBM; >mKM P`B;BMb BM GB;?i Q7 `/BTBi?2+mb
_KB/mbǶX a+B2M+2 jke U8N9NV
Gm/2`b- 1X- L``- EXGX- h?QKTbQM- SXJX- M/ hQ;- XqX UkyyNV ǵL2m`QMiQK@
B+H *Q``2Hi2b Q7 AMi2HHB;2M+2ǶX AMi2HHB;2M+2 jd UkV- R8eĜRej
J+G2M- 1XGX- >`2- "X- LmMM- *XGX- //2bbB- 1X- KB+B- 6X- M/2`bQM- _X*X-
m`2HB- 6X- "F2`- CXJX- "MB- X1X- "`M`/- XJX- "QQ;2`i- LXCX- "`MMQM-
1XJX- "`v- 1X1X- "`v- CX- "`2Mi- GXCXLX- "m`F`i- CXJX- *HH- CX- *MiHQM- CX6X-
*?2F2- GX:X- *HviQM- LXaX- .2H;/Q- JXJX- .BoBM+2MiB- GXCX- 6mDBi- EX- >2`@
`KMM- 1X- >B`Kibm- *X- C+Q#b- GX6X- CQ`/M- EX1X- Gm/2- CX_X- G2BK;`m#2`-
EXGX- J2bb2`- 1XCX1X- JQm`- X*X /2 X- PbiQDB+- GX- SB+`/- X- SHii- JXGX-
SHQiMBF- CXJX- _M;2- 6X- _2/2`- aXJX- _2//v- _X"X- aM/2H- XX- aMiQb- GX_X-
a+?mKMM- EX- a22/- XJX- a2rHH- EX"X- a?r- _X*X- aHQ+QK#2- EX1X- am- uX-
hFBKQiQ- X- hM- CX- hQ- _X- a+?BF- *XSX pM- oB`MvB- wX- oBbH#2`;?B- 1X-
q/2- CX*X- qiM#2- X- qB/M2bb- CX- uQmM;- CXEX- w2MiHH- hX_X- M/ w?Q- uX
UkyR9V ǵh?2 1pQHmiBQM Q7 a2H7@*QMi`QHǶX S`Q+22/BM;b Q7 i?2 LiBQMH +/2Kv Q7
a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+ RRR UkyV- 1kR9yĜ1kR93
J?H2`- .XGX- q2#2`- JX:X- q;M2`- *X1X- M/ AM;`K- hX UkyRdV ǵSii2`M M/
S`Q+2bb BM i?2 *QKT`iBp2 aim/v Q7 *QMp2`;2Mi 1pQHmiBQMǶX K2`B+M Lim`HBbi
Rdd
RNy URV- aRjĜak3
JM;2`- SX_X UkyRjV ǵZm2biBQMBM; i?2 AMi2`T`2iiBQMb Q7 "2?pBQm`H P#b2`p@
iBQMb Q7 *2i+2Mb, Ab h?2`2 _2HHv amTTQ`i 7Q`  aT2+BH AMi2HH2+imH aiimb 7Q`
h?Bb JKKHBM P`/2`\Ƕ L2m`Qb+B2M+2 k8y- ee9ĜeNe
JM;2`- SX_X UkyyNV ǵam#;H+BH *2i+2Mb M/ Pi?2` Ji?2KiB+H Jvbi2`B2b,
 *QKK2Mi`v QM Ǵ ZmMiBiiBp2 h2bi Q7 i?2 h?2`KQ;2M2bBb >vTQi?2bBb Q7
*2i+2M "`BM 1pQHmiBQM- lbBM; S?vHQ;2M2iB+ *QKT`iBp2 J2i?Q/bǴ #v +X Jt@
BKBMQǶX J`BM2 M/ 6`2b?ri2` "2?pBQm` M/ S?vbBQHQ;v 9k U8V- j8NĜjek
JM;2`- SX_X UkyyeV ǵM 1tKBMiBQM Q7 *2i+2M "`BM ai`m+im`2 rBi?  LQp2H
>vTQi?2bBb *Q``2HiBM; h?2`KQ;2M2bBb iQ i?2 1pQHmiBQM Q7  "B; "`BMǶX "BQHQ;B+H
_2pB2rb 3R UkV- kNjĜjj3
J`+?2iiB- EX UkyyyV ǵ1;; _2D2+iBQM BM  Sbb2`BM2 "B`/, aBx2 .Q2b Jii2`ǶX M@
BKH "2?pBQm` 8N- 3ddĜ33j
J`BMQ- GX UkyydV ǵ*2i+2M "`BMb, >Qr [miB+ `2 h?2v\Ƕ MiQKB+H _2+Q`/@
/pM+2b BM AMi2;`iBp2 MiQKv M/ 1pQHmiBQM`v "BQHQ;v kNy UeV- eN9Ĝdyy
J`BMQ- GX UkyykV ǵ*QMp2`;2M+2 Q7 *QKTH2t *Q;MBiBp2 #BHBiB2b BM *2i+2Mb M/
S`BKi2bǶX "`BM "2?pBQ` M/ 1pQHmiBQM 8N UR@kV- kRĜjk
J`BMQ- GX URNN3V ǵ *QKT`BbQM Q7 1M+2T?HBxiBQM "2ir22M P/QMiQ+2i2
*2i+2Mb M/ Mi?`QTQB/ S`BKi2bǶX "`BM "2?pBQ` M/ 1pQHmiBQM 8R U9V-
kjyĜkj3
J`BMQ- GX URNNeV ǵq?i *M .QHT?BMb h2HH lb #Qmi S`BKi2 1pQHmiBQM\Ƕ 1pQ@
HmiBQM`v Mi?`QTQHQ;v 8 UjV- 3RĜ3e
J`BMQ- GX- "miiB- *X- *QMMQ`- _X*X- 6Q`/v+2- _X1X- >2`KM- GXJX- >Q7- SX_X-
G272#p`2- GX- Gmbb2m- .X- J+*QrM- "X- LBK+?BMbFv- 1XX- S+F- XX- _2B/2M@
#2`;- CXaX- _2Bbb- .X- _2M/2HH- GX- l?2M- JX.X- oM /2` :m+?i- 1X- M/ q?Bi2?2/-
>X Ukyy3V ǵ *HBK BM a2`+? Q7 1pB/2M+2, _2THv iQ JM;2`Ƕb h?2`KQ;2M2bBb >v@
Rd3
TQi?2bBb Q7 *2i+2M "`BM ai`m+im`2ǶX "BQHQ;B+H _2pB2rb 3j U9V- 9RdĜ99y
J`BMQ- GX- *QMMQ`- _X*X- 6Q`/v+2- _X1X- >2`KM- GXJX- >Q7- SX_X- G272#p`2- GX-
Gmbb2m- .X- J+*QrM- "X- LBK+?BMbFv- 1XX- S+F- XX- _2M/2HH- GX- _2B/2M@
#2`;- CXaX- _2Bbb- .X- l?2M- JX.X- oM /2` :m+?i- 1X- M/ q?Bi2?2/- >X UkyydV
ǵ*2i+2Mb >p2 *QKTH2t "`BMb 7Q` *QKTH2t *Q;MBiBQMǶX SHQb "BQHQ;v 8 U8V-
NeeĜNdk
J`BMQ- GX- *QMMQ`- _X*X- 6Q`/v+2- _X1X- >2`KM- GXJX- >Q7- SX_X- G272#p`2- GX-
Gmbb2m- .X- J+*QrM- "X- LBK+?BMbFv- 1XX- S+F- XX- _2M/2HH- GX- _2B/2M@
#2`;- CXaX- _2Bbb- .X- l?2M- JX.X- oM /2` :m+?i- 1X- M/ q?Bi2?2/- >X Ukyyd#V
ǵ*2i+2Mb >p2 *QKTH2t "`BMb 7Q` *QKTH2t *Q;MBiBQMǶX SHQb "BQHQ;v 8 U8V-
NeeĜNdk
J`t- 6X:X M/ 6Q`/v+2- _X1X UkyR8V ǵ"H22M "QQK M/ "mbi,  avMi?2bBb Q7
JvbiB+2i2 S?vHQ;2Mv- .Bp2`bBiv M/ .BbT`BivǶX _QvH aQ+B2iv PT2M a+B2M+2 k U9V
Jb2FQ- "X*X- aTQ+i2`- JXX- >;2Mb2M- JX- M/ JM;2`- SX_X UkyRkV ǵ1H2@
T?Mib >p2 _2HiBp2Hv i?2 G`;2bi *2`2#2HHmK aBx2 Q7 JKKHbǶX MiQKB+H
_2+Q`/@/pM+2b BM AMi2;`iBp2 MiQKv M/ 1pQHmiBQM`v "BQHQ;v kN8 U9V- eeRĜ
edk
JbQM- SX M/ _Qi?bi2BM- aXAX URN3eV ǵ*Q2pQHmiBQM M/ pBM "`QQ/ S`bBiBbK
@ *Qr#B`/ 1;;b a?Qr 1pQHmiBQM`v _2bTQMb2 iQ >Qbi .Bb+`BKBMiBQMǶX 1pQHmiBQM
9y UeV- RkydĜRkR9
JbbQMB- oX M/ _2#Q`2/- CX*X URNNNV ǵ1;; SmM+im`2 HHQrb a?BMv *Qr#B`/b iQ
bb2bb >Qbi 1;; .2p2HQTK2Mi M/ amBi#BHBiv 7Q` S`bBiBbKǶX S`Q+22/BM;b Q7 i?2
_QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kee UR9jRV- R3dRĜR3d9
JtBKBMQ- *X UkyyNV ǵ ZmMiBiiBp2 h2bi Q7 i?2 h?2`KQ;2M2bBb >vTQi?2bBb Q7
*2i+2M "`BM 1pQHmiBQM- lbBM; S?vHQ;2M2iB+ *QKT`iBp2 J2i?Q/bǶX J`BM2
M/ 6`2b?ri2` "2?pBQm` M/ S?vbBQHQ;v 9k URV- RĜRd
Jv@*QHH/Q- GXCX- ;M`bbQM- AX- M/ q`ixQF- .X UkyydV ǵS?vHQ;2M2iB+ _2pB2r
Q7 hQMH aQmM/ S`Q/m+iBQM BM q?H2b BM _2HiBQM iQ aQ+BHBivǶX "J* 1pQHmiBQM`v
RdN
"BQHQ;v d- RjeĜky
J+:Qr2M- JX_X- aTmH/BM;- JX- M/ :i2bv- CX UkyyNV ǵ.Bp2`;2M+2 .i2 1biB@
KiBQM M/  *QKT`2?2MbBp2 JQH2+mH` h`22 Q7 1tiMi *2i+2MbǶX JQH2+mH`
S?vHQ;2M2iB+b M/ 1pQHmiBQM 8j UjV- 3NRĜNye
J+:`2r- qX*X UkyRyV ǵ*?BKTMx22 h2+?MQHQ;vǶX a+B2M+2 jk3 U8Nd3V- 8dNĜ83y
J+:mB`2- aX1X- G2- SXhX- M/ .pBb- _XGX UkyyRV ǵh?2 _QH2 Q7 .`QbQT?BH Jmb?@
`QQK "Q/v aB;MHBM; BM PH7+iQ`v J2KQ`vǶX a+B2M+2 kNj U88jjV- RjjyĜRjjj
J+Jbi2`- .X M/ a2Hv- aX URNN3V ǵa?Q`i AM+m#iBQM S2`BQ/b Q7 "`QrM@>2/2/
*Qr#B`/b, >Qr .Q *Qr#B`/ 1;;b >i+? "27Q`2 u2HHQr q`#H2` 1;;b\Ƕ *QM/Q`
Ryy URV- RykĜRRR
J2/BM- AX M/ GM;KQ`2- LX1X UkyReV ǵh?2 1pQHmiBQM Q7 ++2TiM+2 M/ hQH2`@
M+2 BM >Qbib Q7 pBM "`QQ/ S`bBi2bǶX "BQHQ;B+H _2pB2rb NR UjV- 8eNĜ8dd
J2HBM- X.X- uQmM;- >X*X- JQb/Qbbv- EXLX- M/ 62/B;M- GXJX UkyR9V ǵa2bQMH@
Biv- 1ti`+iBp2 6Q`;BM; M/ i?2 1pQHmiBQM Q7 S`BKi2 a2MbQ`BKQiQ` AMi2HHB;2M+2ǶX
CQm`MH Q7 >mKM 1pQHmiBQM dR UyV- ddĜ3e
J2`+2`QM- :X- EBb2`- hXJX- EQbiQTQmHQb- .XaX- M/ a+?mHx- 1X UkyRyV ǵ_mKBMMi
.B2ib M/ i?2 JBQ+2M2 1tiBM+iBQM Q7 1m`QT2M :`2i T2bǶX S`Q+22/BM;b Q7 i?2
_QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kdd UReNdV- jRy8ĜjRRk
J2bb2M;2`- aX M/ J+:mB`2- CX URNN3V ǵJQ`T?QHQ;v- JQH2+mH2b- M/ i?2 S?vHQ;2@
M2iB+b Q7 *2i+2MbǶX avbi2KiB+ "BQHQ;v 9d URV- NyĜRk9
JBxmMKB- JX- q2B#`2+?i- CXJX- M/ ai`mb72H/- LXCX URNN3V ǵJmb?`QQK "Q/B2b
Q7 i?2 *Q+F`Q+?, h?2B` S`iB+BTiBQM BM SH+2 J2KQ`vǶX CQm`MH Q7 *QKT`iBp2
L2m`QHQ;v 9yk U9V- 8kyĜ8jd
JQMi;QK2`v- aX>X- *T2HHBMB- AX- "`iQM- _XX- M/ JmM/v- LXAX UkyRyV ǵ_2+QM@
bi`m+iBM; i?2 lTb M/ .QrMb Q7 S`BKi2 "`BM 1pQHmiBQM, AKTHB+iBQMb 7Q` /T@
iBp2 >vTQi?2b2b M/ >QKQ 6HQ`2bB2MbBbǶX "K+ "BQHQ;v 3- RN
JQMi;QK2`v- aX>X- :2BbH2`- CX>X- J+:Qr2M- JX_X- 6Qt- *X- J`BMQ- GX- M/
R3y
:i2bv- CX UkyRjV ǵh?2 1pQHmiBQM`v >BbiQ`v Q7 *2i+2M "`BM M/ "Q/v aBx2ǶX
1pQHmiBQM ed URRV- jjjNĜjj8j
JQbFi- *X- "M- JX- ax2F2Hv- hX- EQK/2m`- CX- Gm+bb2M- _XqX:X- "Q?22K2M-
GXX pM- M/ >m#2`- JX1X UkyRyV ǵ.Bb+Q`/M+v Q` h2KTHi2@"b2/ _2+Q;MBiBQM\
.Bbb2+iBM; i?2 *Q;MBiBp2 "bBb Q7 i?2 _2D2+iBQM Q7 6Q`2B;M 1;;b BM >Qbib Q7 pBM
"`QQ/ S`bBi2bǶX CQm`MH Q7 1tT2`BK2MiH "BQHQ;v kRj URRV- RNdeĜRN3j
LmMM- *X UkyRRV h?2 *QKT`iBp2 TT`Q+? BM 1pQHmiBQM`v Mi?`QTQHQ;v M/
"BQHQ;vX lMBp2`bBiv Q7 *?B+;Q S`2bb
LmMM- *XGX M/ "`iQM- _XX UkyyyV ǵHHQK2i`B+ aHQT2b M/ AM/2T2M/2Mi *QM@
i`bib,  *QKT`iBp2 h2bi Q7 EH2B#2`Ƕb Gr BM S`BKi2 _M;BM; Sii2`MbǶX K2`@
B+M Lim`HBbi R8e U8V- 8RNĜ8jj
LmMM- *XGX M/ oM a+?BF- *XSX UkyykV  *QKT`iBp2 TT`Q+? iQ _2+QMbi`m+i@
BM; i?2 aQ+BQ2+QHQ;v Q7 1tiBM+i S`BKi2bX _2+QMbi`m+iBM; #2?pBQ` BM i?2 T`BKi2
7QbbBH `2+Q`/X "QQF
LmMM- *XGX- HiBx2`- aX- a2+?`2bi- qX- CQM2b- EX1X- "`iQM- _XX- M/ :BiiH2KM-
CXGX Ukyy9V ǵS`bBi2b M/ i?2 1pQHmiBQM`v .Bp2`bB}+iBQM Q7 S`BKi2 *H/2bǶX
K2`B+M Lim`HBbi Re9 U8V- aNyĜaRyj
LvFim`- EX M/ "BMBM/@1KQM/b- PX_XSX UkyRkV ǵlT/iBM; i?2 1pQHmiBQM`v
>BbiQ`v Q7 *`MBpQ` UJKKHBV,  L2r aT2+B2b@G2p2H amT2`i`22 *QKTH2i2 rBi?
.Bp2`;2M+2 hBK2 1biBKi2bǶX "J* "BQHQ;v Ry
P`K2- .X- 6`2+FH2iQM- _XSX- h?QKb- :X- S2ixQH/i- hX- 6`Bix- aX- Ab+- LX- M/
S2`b2- qX.X UkyRjV *T2`, *QKT`iBp2 MHvb2b Q7 S?vHQ;2M2iB+b M/ 1pQHmiBQM
BM _X *QKTmi2` S`Q;`K
PiiQMB- 1X"X M/ Ax`- SX Ukyy3V ǵ*Tm+?BM JQMF2v hQQH lb2, Pp2`pB2r M/
AKTHB+iBQMbǶX 1pQHmiBQM`v Mi?`QTQHQ;v Rd U9V- RdRĜRd3
Pp2`BM;iQM- aX1X- :`B{M- XaX- aQH- .X- M/ G272#p`2- GX UkyRRV ǵ`2 AMMQpiBp2
aT2+B2b 1+QHQ;B+H :2M2`HBbib\  h2bi BM LQ`i? K2`B+M "B`/bǶX "2?pBQ`H
R3R
1+QHQ;v kk UeV- Rk3eĜRkNj
Pp2`BM;iQM- aX1X- JQ`M/@62``QM- CX- "QQ;2`i- LXCX- M/ G272#p`2- GX UkyyNV
ǵh2+?MB+H AMMQpiBQMb .`Bp2 i?2 _2HiBQMb?BT "2ir22M AMMQpiBp2M2bb M/ _2bB/@
mH "`BM aBx2 BM "B`/bǶX MBKH "2?pBQm` d3 U9V- RyyRĜRyRy
PǶG2`v- JXX M/ :i2bv- CX Ukyy3V ǵAKT+i Q7 AM+`2b2/ *?`+i2` aKTHBM;
QM i?2 S?vHQ;2Mv Q7 *2i`iBQ/+ivH UJKKHBV, *QK#BM2/ MHvbBb AM+Hm/BM;
6QbbBHbǶX *H/BbiB+b k9 U9V- jNdĜ99k
S;2H- JX URNNNV ǵAM72``BM; i?2 >BbiQ`B+H Sii2`Mb Q7 "BQHQ;B+H 1pQHmiBQMǶX Lim`2
9yR Ued8eV- 3ddĜ339
S;2H- JX URNN9V ǵ.2i2+iBM; *Q``2Hi2/ 1pQHmiBQM QM S?vHQ;2MB2b @  :2M2`H
J2i?Q/ 7Q` i?2 *QKT`iBp2 MHvbBb Q7 .Bb+`2i2 *?`+i2`bǶX S`Q+22/BM;b Q7 i?2
_QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b k88 URj9kV- jdĜ98
S;2H- JX M/ J2/2- X UkyyeV ǵ"v2bBM MHvbBb Q7 *Q``2Hi2/ 1pQHmiBQM Q7
.Bb+`2i2 *?`+i2`b #v _2p2`bB#H2@CmKT J`FQp *?BM JQMi2 *`HQǶX K2`B+M
Lim`HBbi Red UeV- 3y3Ĝ3k8
S?H- JX- hmix- CX- M/ w?M;- aX UkyRyV ǵ>QM2v#22 *Q;MBiBQMǶX BM MBKH
"2?pBQm`, 1pQHmiBQM M/ J2+?MBbKbX 2/X #v ETT2H2`- SX 3dĜRR3
SrHQrbFB- "X- GQr2M- *X"X- M/ .mM#`- _XAXJX URNN3V ǵL2Q+Q`i2t aBx2- aQ+BH
aFBHHb M/ JiBM; am++2bb BM S`BKi2bǶX "2?pBQm` Rj8- j8dĜje3
S2#2bK- CX1X M/ "BpM/- _XaX Ukyy8V ǵ*Hbb2b M/ J2i?Q/b 7Q` aTiBH .i BM
_ǶX _ L2rb 8 UkV- NĜRj
S2TT2`#2`;- AX UkyykV ǵ*Q;MBiBp2 M/ *QKKmMB+iBp2 #BHBiB2b Q7 :`2v S``QibǶX
*m``2Mi .B`2+iBQMb BM Sbv+?QHQ;B+H a+B2M+2 RR UjV- 3jĜ3d
S2TT2`#2`;- AXJX Ukyy9V ǳǵAMbB;?i7mHǴ ai`BM;@SmHHBM; BM :`2v S``Qib USbBii+mb
1`Bi?+mbV Ab z2+i2/ #v oQ+H *QKT2i2M+2ǶX MBKH *Q;MBiBQM d U9V- kejĜkee
S2`2x@"`#2`B- 6XCX M/ :Q`/QM- AXCX Ukyy8V ǵ:`2;`BQmbM2bb AM+`2b2b "`BM aBx2
R3k
BM lM;mHi2bǶX P2+QHQ;B R98 URV- 9RĜ8k
S2`2x@"`#2`B- 6XCX- a?mHix- aX- M/ .mM#`- _XAXJX UkyydV ǵ1pB/2M+2 7Q` *Q2pQ@
HmiBQM Q7 aQ+BHBiv M/ _2HiBp2 "`BM aBx2 BM h?`22 P`/2`b Q7 JKKHbǶX 1pQHm@
iBQM eR URkV- k3RRĜk3kR
S?BHHBTb- qX- "`M2b- CXGX- J?DM- LX- uK;m+?B- JX- M/ aMiQb- GX_X UkyyNV
ǳǵlMrBHHBM;Ǵ o2`bmb ǳlM#H2Ǵ, *Tm+?BM JQMF2vbǶ U*2#mb T2HHV lM/2`biM/BM;
Q7 >mKM AMi2MiBQMH +iBQMǶX .2p2HQTK2MiH a+B2M+2 Rk UeV- Nj3ĜN98
SBiMB+F- aX- CQM2b- EX1X- M/ qBHFBMbQM- :XaX UkyyeV ǵJiBM; avbi2K M/ "`BM
aBx2 BM "ibǶX S`Q+22/BM;b Q7 i?2 _QvH aQ+B2iv "@"BQHQ;B+H a+B2M+2b kdj UR83dV-
dRNĜdk9
SHQiMBF- CXJX- GB`- _X- amT?+?QFb?FmM- qX- M/ qH- 6X"XJX /2 UkyRRV
ǵ1H2T?Mib EMQr q?2M h?2v L22/  >2HTBM; h`mMF BM  *QQT2`iBp2 hbFǶX S`Q@
+22/BM;b Q7 i?2 LiBQMH +/2Kv Q7 a+B2M+2b Q7 i?2 lMBi2/ aii2b Q7 K2`B+ Ry3
URkV- 8RReĜ8RkR
SHQiMBF- CXJX- qH- 6X"XJX /2- JQQ`2- .X- AAA- M/ _2Bbb- .X UkyRyV ǵa2H7@
_2+Q;MBiBQM BM i?2 bBM 1H2T?Mi M/ 6mim`2 .B`2+iBQMb 7Q` *Q;MBiBp2 _2b2`+?
rBi? 1H2T?Mib BM wQQHQ;B+H a2iiBM;bǶX wQQ "BQHQ;v kN Uk- aAV- RdNĜRNR
SQH+BFQp- GX- S`Q+?xF- SX- *?2``v- JXAX- M/ >QMx- JX UkyyNV ǵ*?QQbBM;
amBi#H2 >Qbib, *QKKQM *m+FQQb *m+mHmb *MQ`mb S`bBiBx2 :`2i _22/ q`@
#H2`b +`Q+2T?Hmb `mM/BM+2mb Q7 >B;? ZmHBivǶX 1pQHmiBQM`v 1+QHQ;v kj UeV-
3dNĜ3NR
SQH+BFQp- GX- hFbm- 6X- aiQFF2- "X:X- JQFbM2b- X- _QbF7i- 1X- *bb2v- SX-
>m#2`- JX1X- M/ :`BK- hX UkyRjV ǵ1;; ``M;2K2Mi BM pBM *Hmi+?2b *Qp`B2b
rBi? i?2 _2D2+iBQM Q7 6Q`2B;M 1;;bǶX MBKH *Q;MBiBQM Re U8V- 3RNĜ3k3
SQHH2M- XX- .Q##2`7m?H- XSX- a++2- CX- A;mHm- JXJX- _2MM- aX*XSX- a?mKrv-
*XX- M/ >Q7KMM- >XX UkyydV ǵ1MpB`QMK2MiH *QKTH2tBiv M/ aQ+BH P`;MB@
xiBQM a+mHTi i?2 "`BM BM GF2 hM;MvBFM *B+?HB/ 6Bb?ǶX "`BM "2?pBQ` M/
R3j
1pQHmiBQM dy URV- kRĜjN
SQpBM2HHB- .X M/ oQMF- CX UkyyjV ǵ*?BKTMx22 JBM/b, ambTB+BQmbHv >mKM\Ƕ
h`2M/b BM *Q;MBiBp2 a+B2M+2b d U9V- R8dĜRey
SQpBM2HHB- .X- "Qvb2M- aX- M/ L2HbQM- EX URNNyV ǵAM72`2M+2b #Qmi :m2bbBM; M/
EMQrBM; #v *?BKTMx22b USM h`Q;HQ/vi2bVǶX CQm`MH Q7 *QKT`iBp2 Sbv+?QHQ;v
Ry9 UjV- kyjĜkRy
SQpBM2HHB- .X- _mH7- X- GM/m- EX- M/ "B2`b+?rH2- .X URNNjV ǵa2H7 _2+Q;MBiBQM
BM *?BKTMx22b USM h`Q;HQ/vi2bV @ .Bbi`B#miBQM- PMiQ;2Mv- M/ Sii2`Mb Q7
1K2`;2M+2ǶX CQm`MH Q7 *QKT`iBp2 Sbv+?QHQ;v Ryd U9V- j9dĜjdk
S`mK- _XPX- "2`p- CXaX- .Q`M#m`;- X- 6B2H/- .XCX- hQrMb2M/- CXSX- G2KKQM-
1XJX- M/ G2KKQM- X_X UkyR8V ǵ *QKT`2?2MbBp2 S?vHQ;2Mv Q7 "B`/b Up2bV
lbBM; h`;2i2/ L2ti@:2M2`iBQM .M a2[m2M+BM;ǶX Lim`2 8ke Ud8d9V- 8eNĜ8dj
_ *Q`2 h2K UkyR8V _,  GM;m;2 M/ 1MpB`QMK2Mi 7Q` aiiBbiB+H *QKTmiBM;
(QMHBM2) oB2MM- mbi`B, _ 6QmM/iBQM 7Q` aiiBbiB+H *QKTmiBM;X pBH#H2 7`QK
I?iiTb,ffrrrX_@T`QD2+iXQ`;f=
_2/2`- aXJX M/ GHM/- EXLX UkyykV ǵaQ+BH AMi2HHB;2M+2- AMMQpiBQM- M/ 1M@
?M+2/ "`BM aBx2 BM S`BKi2bǶX S`Q+22/BM;b Q7 i?2 LiBQMH +/2Kv Q7 a+B2M+2b
Q7 i?2 lMBi2/ aii2b Q7 K2`B+ NN UdV- 99jeĜ999R
_2/2`- aXJX M/ GHM/- EXLX UkyyRV ǵS`BKi2 AMMQpiBQM, a2t- ;2 M/ aQ+BH
_MF .Bz2`2M+2bǶX AMi2`MiBQMH CQm`MH Q7 S`BKiQHQ;v kk U8V- d3dĜ3y8
_2/2`- aXJX- >;2`- uX- M/ GHM/- EXLX UkyRRV ǵh?2 1pQHmiBQM Q7 S`BKi2 :2M@
2`H M/ *mHim`H AMi2HHB;2M+2ǶX S?BHQbQT?B+H h`Mb+iBQMb Q7 i?2 _QvH aQ+B2iv
"@"BQHQ;B+H a+B2M+2b jee UR8edV- RyRdĜRykd
_2iHH+F- :XCX UkyyRV ǵ*2MQxQB+ 1tTMbBQM Q7 :`bbHM/b M/ *HBKiB+ *QQHBM;ǶX
CQm`MH Q7 :2QHQ;v RyN U9V- 9ydĜ9ke
_B/;rv- aX>X M/ >MbQM- X*X UkyR9V ǵaT2`K q?H2b M/ EBHH2` q?H2b rBi?
i?2 G`;2bi "`BMb Q7 HH hQQi?2/ q?H2b a?Qr 1ti`2K2 .Bz2`2M+2b BM *2`2#2H@
R39
HmKǶX "`BM "2?pBQ` M/ 1pQHmiBQM 3j U9V- keeĜkd9
_Qi?- :X UkyR8V ǵ*QMp2`;2Mi 1pQHmiBQM Q7 *QKTH2t "`BMb M/ >B;? AMi2HHB;2M+2ǶX
S?BHQbQT?B+H h`Mb+iBQMb Q7 i?2 _QvH aQ+B2iv Q7 GQM/QMX a2`B2b "- "BQHQ;B+H
a+B2M+2b jdy URe39V
_Qi?bi2BM- aXAX URNd8V ǵJ2+?MBbKb Q7 pBM 1;;@_2+Q;MBiBQM, .Q "B`/b EMQr
h?2B` PrM 1;;b\Ƕ MBKH "2?pBQm` kj- S`i k- ke3Ĝkd3
_Qr2- *X M/ >2Hv- aX.X UkyR9V ǵJ2bm`BM; o`B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HQTBi?2+mb _KB/mb-  L2r
aT2+B2b Q7 1`Hv >QKBMB/ 7`QK `KBb- 1i?BQTBǶX Lim`2 jdR Ue9N8V- jyeĜjRk
q?Bi2- hX.X- b7r- "X- "2v2M2- uX- >BH2@a2HbbB2- uX- GQp2DQv- *XPX- amr- :X-
RNy
M/ qQH/2:#`B2H- :X UkyyNV ǵ`/BTBi?2+mb _KB/mb M/ i?2 SH2Q#BQHQ;v Q7
1`Hv >QKBMB/bǶX a+B2M+2 jke U8N9NV- d8Ĝ3e
q?Bi2?2/- >X M/ q2BH;`i- GX UkyyyV ǵh?2 aT2`K q?H2 @ aQ+BH 62KH2b M/
_QpBM; JH2bǶX *2i+2M aQ+B2iB2b R89ĜRdk
qBHbQM- .X1X M/ JBii2`K2B2`- _X UkyR9V >M/#QQF Q7 i?2 JKKHb Q7 i?2 qQ`H/
oQHmK2 9X a2 JKKHbX pQHX 9X pQHX "QQFX "`+2HQM, GvMt 1/B+BQMb
qBHbQM- .X1X M/ JBii2`K2B2`- _X UkyyNV >M/#QQF Q7 i?2 JKKHb Q7 i?2 qQ`H/
oQHmK2 RX *`MBpQ`2bX pQHX RX pQHX "QQFX "`+2HQM, GvMt 1/B+BQMb
qBMFH2`- >X- G2BbH2`- "X- M/ "2`M`QB/2`- :X Ukyy9V ǵ1+QHQ;B+H *QMbi`BMib QM i?2
1pQHmiBQM Q7 pBM "`BMbǶX CQm`MH Q7 P`MBi?QHQ;v R98 UjV- kj3Ĝk99
sB- qX- S2M;- uX- :mQ- CX- u2- uX- w?M;- EX- um- 6X- M/ :mQ- X Ukyy3V ǵJmb?@
`QQK "Q/B2b JQ/mHi2 aHB2M+2@"b2/ a2H2+iBp2 6BtiBQM "2?pBQ` BM .`QbQT?BHǶX
1m`QT2M CQm`MH Q7 L2m`Qb+B2M+2 kd UeV- R99RĜR98R
uKKQiQ- aX- >mKH2- hX- M/ hMF- JX UkyRjV ǵ"bBb 7Q` *mKmHiBp2 *mH@
im`H 1pQHmiBQM BM *?BKTMx22b, aQ+BH G2`MBM; Q7  JQ`2 1{+B2Mi hQQH@lb2
h2+?MB[m2ǶX SHQb PM2 3 URV
uQK@hQp- uX UkyyRV ǵM lT/i2/ GBbi M/ aQK2 *QKK2Mib QM i?2 P++m``2M+2
Q7 AMi`bT2+B}+ L2bi S`bBiBbK BM "B`/bǶX A#Bb R9j URV- RjjĜR9j
uQTF- EX1X- GBbM2v- hXCX- *QHHBM- aXSX- M/ JQMi;QK2`v- CX*X UkyydV ǵo`BiBQM
BM "`BM P`;MBxiBQM M/ *2`2#2HH` 6QHBiBQM BM *?QM/`B+?i?vMb, a?`Fb M/
>QHQ+2T?HMbǶX "`BM "2?pBQ` M/ 1pQHmiBQM eN U9V- k3yĜjyy
w+?Qb- CX- S;MB- JX- aHQM- GX- h?QKb- 1X- M/ "BHHmTb- EX UkyyRV ǵh`2M/b-
_?vi?Kb- M/ #2``iBQMb BM :HQ#H *HBKi2 e8 J iQ S`2b2MiǶX a+B2M+2 kNk
U88RdV- e3eĜeNj
RNR
R TT2M/Bt
RXR *2i+2M a2MbBiBpBiv MHvbBb
AMi2`K2/Bi2 bQ+BH +HbbB}+iBQMb r2`2 `QmM/2/ mT M/ /QrM M/ i?2 MHvbBb
rb `2`mM iQ i2bi i?2 b2MbBiBpBiv Q7 i?2 `2bmHib iQ i?2 mM+2`iBMiv BM i?2 bQ+BH
bi`m+im`2 /iX
_M;2
q?2M i?2 bQ+BH +QKTH2tBiv /i Bb `QmM/2/ /QrM- #BbBM; i?2 /i iQr`/b KQ`2
bBKTH2 bQ+BH bi`m+im`2b- i?2 +QK#BM2/ ?vTQi?2bBb Bb biBHH 7pQm`2/ Qp2` HH Qi?2`
KQ/2Hb Uh#H2 RXRVX aBKBH`Hv- `QmM/BM; i?2 bQ+BH /i mT- #BbBM; Bi iQr`/b
BM+`2b2/ +QKTH2tBiv BM i?2 bQ+BH HBp2b Q7 +2i+2Mb- b?Qrb i?i i?2 +QK#BM2/
KQ/2H biBHH ?b i?2 ;`2i2bi /2;`22 Q7 biiBbiB+H bmTTQ`i Uh#H2 RXkVX
h#H2 RXR, _2bmHib Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvbBb- rBi?
bQ+BH +QKTH2tBiv /i `QmM/2/ /QrM- Q7 i?2 bQ+BH #`BM ?vTQi?2bBb-
i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/ ?vTQi?2bBb M/  MmHH ?vTQi?@
2bBb mbBM; 6Bb?2`Ƕb * M/ *A*+ iQ Q`/2` i?2 ?vTQi?2b2b #v /2;`22
Q7 biiBbiB+H bmTTQ`iX
JQ/2H * biiBbiB+ T@pHm2 *A*+
*QK#BM2/ yXkdk yX3dj k9X9dN
h?2`KQ;2M2bBb eXyjj yXRNd keX3jj
aQ+BH "`BM 3Xy3y yXy3N k3X33y
LmHH R9X8dN yXyyR jkXRNk
h#H2 RXk, _2bmHib Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvbBb- rBi?
bQ+BH +QKTH2tBiv /i `QmM/2/ mT- Q7 i?2 bQ+BH #`BM ?vTQi?2bBb-
i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/ ?vTQi?2bBb M/  MmHH ?vTQi?@
2bBb mbBM; 6Bb?2`Ƕb * M/ *A*+ iQ Q`/2` i?2 ?vTQi?2b2b #v /2;`22
Q7 biiBbiB+H bmTTQ`iX
JQ/2H * biiBbiB+ T@pHm2 *A*+
*QK#BM2/ 9XR8k yXRk8 k3Xj8N
aQ+BH "`BM NXNey yXy9R jyXdey
h?2`KQ;2M2bBb RkXNeR yXyRk jjXdeR
LmHH kkX3e8 yXyyy 9yX9d3
6B;m`2 RXR b?Qrb #Qi? bmTTH2K2Mi`v MHvb2b /2TB+i2/ 2Bi?2` bB/2 Q7 i?2 Q`B;B@
MH MHvbBb Q7 i?2 mMHi2`2/ /iX h?2 `2;`2bbBQM +Q2{+B2Mib /2TB+i2/ p`v QMHv
RNk
a. Rounded down
BoM
BrM
Te Socp < 0.0010.39
p = 0.020
0.30
p = 0.051
0.38
p = 0.056
0.06
p = 0.136
0.76
b. Unaltered
BoM
BrM
Te Socp < 0.0010.38
p = 0.033
0.27
p = 0.020
0.43
p = 0.018
0.08
p = 0.136
0.76
c. Rounded up
BoM
BrM
Te Socp < 0.0010.39
p = 0.055
0.24
p = 0.020
0.47
p = 0.012
0.08
p = 0.136
0.76
6B;m`2 RXR, Si? /B;`Kb BM+Hm/BM; S:Ga `2;`2bbBQM KQ/2Hb b?Qr@
BM; i?2 K;MBim/2 M/ bB;MB}+M+2 Q7 +mbH `2HiBQMb?BTb BM i?`22
MHvb2b Q7 i?2 bK2 KQ/2HX h?2b2 MHvb2b iF2 i?2 BMi2`K2/Bi2
+HbbB}+iBQMb rBi?BM i?2 bQ+BH +QKTH2tBiv /i M/ `QmM/ i?2K
/QrM UXV- H2p2 i?2K mMHi2`2/ U#XV M/ `QmM/ i?2K mT U+XVX ai@
iBbiB+HHv bB;MB}+Mi +mbH `2HiBQMb?BTb `2 b?QrM BM ;`22M M/
MQM@bB;MB}+Mi `2HiBQMb?BTb `2 /2TB+i2/ BM ;`2vX
K`;BMHHv #2ir22M i?2 i?`22 KQ/2Hb- b /Q i?2 bbQ+Bi2/ T@pHm2bX h?2 T@pHm2
bbQ+Bi2/ rBi? i?2 F2v `2HiBQMb?BT Q7 ?#Bii i2KT2`im`2 M/ #`BM bBx2 p`B2b
#2ir22M yXyky M/ yXy88 #2ir22M i?2 i?`22 KQ/2HbX aBKBH`Hv- i?2 T@pHm2 b@
bQ+Bi2/ rBi? i?2 bQ+BHBiv M/ #`BM bBx2 `2HiBQMb?BT p`B2b #2ir22M yXy8e M/
yXyRkX h?2b2 bKHH +?M;2b `2 KB``Q`2/ BM i?2 `2;`2bbBQM +Q2{+B2Mib M/ BM/B+i2
i?i i?2 Qp2`HH BMi2`T`2iiBQM Q7 i?2b2 MHvb2b Bb MQi mM/mHv pmHM2`#H2 iQ i?2
mM+2`iBMiv BM i?2 /iX
h#H2 RXj b?Qrb i?2 `2bmHib Q7 i?2 j S:Ga KQ/2Hb 7`QK i?2 +mbH KQ/2H /2TB+i2/
BM 6B;m`2 RXRX BM r?B+? bQ+BH +QKTH2tBiv /i r2`2 `QmM/2/ /QrMX h#H2 RX9
+QMiBMb i?2 bK2 KQ/2Hb #mi rBi? bQ+BH +QKTH2tBiv /i `QmM/2/ mT b BM 6B;m`2
RXR+X
h#H2 RXj, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
?#Bii i2KT2`im`2 `M;2 rBi? bQ+BH +QKTH2tBiv /i `QmM/2/
/QrMX
Pmi+QK2 S`2/B+iQ` β ai/X 1``Q` T@pHm2 λ
"Q/v Jbb yXjNk yXy9 y
"`BM Jbb h2KT2`im`2 _M;2 yXkNN yXRkj yXyk yX333
aQ+BHBiv yXy83 yXykN yXy8e
aQ+BHBiv "Q/v Jbb yXjde yXR3d yXy8R R
"Q/v Jbb h2KT2`im`2 _M;2 yXde9 yX8yk yXRje yXNe9
RNj
h#H2 RX9, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
?#Bii i2KT2`im`2 `M;2 rBi? bQ+BH +QKTH2tBiv /i `QmM/2/ mTX
Pmi+QK2 S`2/B+iQ` β ai/X 1``Q` T@pHm2 λ
"Q/v Jbb yXj3e yXyjd y
"`BM Jbb h2KT2`im`2 _M;2 yXk9k yXRkk yXy88 yX3eR
aQ+BHBiv yXy3j yXyjR yXyRk
aQ+BHBiv "Q/v Jbb yX9e3 yXR3e yXyRe yXNy8
"Q/v Jbb h2KT2`im`2 _M;2 yXde9 yX8yk yXRje yXNe9
JBMBKmK >#Bii h2KT2`im`2
h#H2 RX8 b?Qrb i?2 `2bmHib Q7 Ti?rv KQ/2H 2pHmiBQM r?2M bQ+BH +QKTH2tBiv
/i Bb `QmM/2/ /QrMX h?2 `2bmHib b?Qr i?i i?2 bQ+BH #`BM KQ/2H M/ i?2
+QK#BM2/ KQ/2H `2 biBHH DQBMiHv 7pQm`2/X b BM i?2 KBM MHvbBb U*?Ti2` 9V-
i?2 bQ+BH #`BM KQ/2H Bb bHB;?iHv 7pQm`2/ #mi i?2 /Bz2`2M+2 BM *A*+ Q7 H2bb i?M
k BM/B+i2b MQ bB;MB}+Mi /Bz2`2M+2 i?2 KQ/2Hb BM 2tTHMiQ`v TQr2`X q?2M i?2
bQ+BH /i Bb `QmM/2/ mT Ui#H2 RXeV- i?2 `2HiBp2 2tTHMiQ`v TQr2` Q7 i?2 KQ/2Hb
Bb mM+?M;2/ rBi? #Qi? i?2 bQ+BH M/ +QK#BM2/ KQ/2Hb #2BM; 7pQm`2/ M/ i?2
MmHH KQ/2H M/ i?2 i?2`KQ;2M2bBb KQ/2H #2BM; `2D2+i2/X
h#H2 RX8, _2bmHib Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvbBb- rBi?
bQ+BH +QKTH2tBiv /i `QmM/2/ /QrM- Q7 i?2 bQ+BH #`BM ?vTQi?2bBb-
i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/ ?vTQi?2bBb M/  MmHH ?vTQi?@
2bBb mbBM; 6Bb?2`Ƕb * M/ *A*+ iQ Q`/2` i?2 ?vTQi?2b2b #v /2;`22
Q7 biiBbiB+H bmTTQ`iX
JQ/2H * biiBbiB+ T@pHm2 *A*+
aQ+BH "`BM 9XRdR yXj3j k9XNdR
*QK#BM2/ RX98e yX93j k8Xeej
h?2`KQ;2M2bBb dXjej yXRR3 k3XRej
LmHH RyXdR9 yXyy8 k3Xjkd
h#H2 RXe, _2bmHib Q7 T?vHQ;2M2iB+HHv +QMi`QHH2/ Ti? MHvbBb- rBi?
bQ+BH +QKTH2tBiv /i `QmM/2/ mT- Q7 i?2 bQ+BH #`BM ?vTQi?2bBb-
i?2`KQ;2M2bBb ?vTQi?2bBb- +QK#BM2/ ?vTQi?2bBb M/  MmHH ?vTQi?@
2bBb mbBM; 6Bb?2`Ƕb * M/ *A*+ iQ Q`/2` i?2 ?vTQi?2b2b #v /2;`22
Q7 biiBbiB+H bmTTQ`iX
JQ/2H * biiBbiB+ T@pHm2 *A*+
aQ+BH "`BM 9Xjyk yXjed k8XRyk
*QK#BM2/ RXjkk yX8Re k8X8kN
LmHH R9XN38 yXyyR jkX8N3
h?2`KQ;2M2bBb RRX3N9 yXyR3 jkXeN9
RN9
a. Rounded down
BoM
BrM
Te Socp < 0.001
0.41
p = 0.041
0.06
p = 0.051
0.38
p < 0.001
−0.54
b. Unaltered
BoM
BrM
Te Socp < 0.001
0.40
p = 0.010
0.09
p = 0.020
0.44
p < 0.001
−0.54
c. Rounded up
BoM
BrM
Te Socp < 0.001
0.40
p = 0.005
0.10
p = 0.016
0.47
p < 0.001
−0.54
6B;m`2 RXk, Si? /B;`Kb BM+Hm/BM; S:Ga `2;`2bbBQM KQ/2Hb b?Qr@
BM; i?2 K;MBim/2 M/ bB;MB}+M+2 Q7 +mbH `2HiBQMb?BTb BM i?`22
MHvb2b Q7 i?2 bQ+BH #`BM KQ/2H mbBM; KBMBKmK ?#Bii i2KT2`@
im`2X h?2b2 MHvb2b iF2 i?2 BMi2`K2/Bi2 +HbbB}+iBQMb rBi?BM i?2
bQ+BH +QKTH2tBiv /i M/ `QmM/ i?2K /QrM UXV- H2p2 i?2K mMH@
i2`2/ U#XV M/ `QmM/ i?2K mT U+XVX aiiBbiB+HHv bB;MB}+Mi +mbH
`2HiBQMb?BTb `2 b?QrM BM ;`22M M/ MQM@bB;MB}+Mi `2HiBQMb?BTb
`2 /2TB+i2/ BM ;`2vX
6B;m`2 RXk b?Qrb i?2 +mbH `2HiBQMb?BTb #2ir22M KBMBKmK ?#Bii i2KT2`im`2-
bQ+BH bi`m+im`2- #Q/v Kbb M/ #`BM bBx2 BM i?2 Q`;BMH MHvbBb URXk#V M/ BM
#Qi? +b2b r?2`2 i?2 bQ+BH /i ?b #22M `QmM/2/ /QrM URXkV M/ mT URXk+VX
6B;m`2 RXj b?Qrb i?2 MHvb2b Q7 i?2 +QK#BM2/ KQ/2H BM 2+? Q7 i?2 j +b2bX AM
#Qi? +b2b i?2`2 `2 MQ H`;2 +?M;2b BM 2z2+i bBx2 +`Qbb r?2M bQ+BHBiv Bb `QmM/2/
mT Q` /QrMX q?2M bQ+BHBiv Bb `QmM/2/ /QrM- i?2 BM~m2M+2 Q7 bQ+BHBiv QM #`BM
bBx2 #2+QK2b M``QrHv MQM@bB;MB}+Mi UT 4 yXy8kV BM i?2 +QK#BM2/ KQ/2H #mi
i?2 `2HiBp2Hv bKHH +?M;2 BM T@pHm2 Bb iQ #2 2tT2+i2/ r?2M #BbBM; i?2 /i
iQr`/b bBKTH2 bQ+BH bi`m+im`2bX
h#H2b RXd i?`Qm;? RXRy +QMiBM i?2 `2bmHib Q7 S:Ga KQ/2Hb /2iBHBM; i?2 `2MHv@
bBb Q7 #Qi? i?2 bQ+BH M/ +QK#BM2/ KQ/2Hb r?2M bQ+BH bi`m+im`2 /i Bb `QmM/2/
mT M/ /QrMX
RN8
a. Rounded down
BoM
BrM
Te Socp < 0.001
0.38
p = 0.257
−0.05
p = 0.051
0.38
p = 0.052
0.06
p < 0.001
−0.54
b. Unaltered
BoM
BrM
Te Socp < 0.001
0.37
p = 0.253
−0.05
p = 0.020
0.43
p = 0.011
0.09
p < 0.001
−0.54
c. Rounded up
BoM
BrM
Te Socp < 0.001
0.36
p = 0.225
−0.05
p = 0.016
0.47
p = 0.005
0.09
p < 0.001
−0.54
6B;m`2 RXj, Si? /B;`Kb BM+Hm/BM; S:Ga `2;`2bbBQM KQ/2Hb b?Qr@
BM; i?2 K;MBim/2 M/ bB;MB}+M+2 Q7 +mbH `2HiBQMb?BTb BM i?`22
MHvb2b Q7 i?2 +QK#BM2/ KQ/2H mbBM; KBMBKmK ?#Bii i2KT2`@
im`2X h?2b2 MHvb2b iF2 i?2 BMi2`K2/Bi2 +HbbB}+iBQMb rBi?BM i?2
bQ+BH +QKTH2tBiv /i M/ `QmM/ i?2K /QrM UXV- H2p2 i?2K mMH@
i2`2/ U#XV M/ `QmM/ i?2K mT U+XVX aiiBbiB+HHv bB;MB}+Mi +mbH
`2HiBQMb?BTb `2 b?QrM BM ;`22M M/ MQM@bB;MB}+Mi `2HiBQMb?BTb
`2 /2TB+i2/ BM ;`2vX
h#H2 RXd, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
KBMBKmK ?#Bii i2KT2`im`2 mM/2` i?2 bQ+BH #`BM ?vTQi?2bBb
rBi? bQ+BH +QKTH2tBiv /i `QmM/2/ /QrMX
Pmi+QK2 S`2/B+iQ` β ai/X 1``Q` T@pHm2 λ
"`BM Jbb "Q/v Jbb yX9Ry yXy9R I yXyyR yX3ejaQ+BHBiv yXye8 yXyjR yXy99
aQ+BHBiv "Q/v Jbb yXjde yXR3d yXy8R RXyyy
"Q/v Jbb JBMBKmK h2KT2`im`2 @yX89j yXRk9 I yXyyR yXNRj
h#H2 RX3, _2bmHib Q7 S:Ga KQ/2Hb /2b+`B#BM; i?2 ?vTQi?2bBb2/
+mbH `2HiBQMb?BTb #2ir22M #`BM bBx2- #Q/v bBx2- bQ+BHBiv M/
KBMBKmK ?#Bii i2KT2`im`2 mM/2` i?2 bQ+BH #`BM ?vTQi?2bBb
rBi? bQ+BH +QKTH2tBiv /i `QmM/2/ mTX
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Allenopithecus nigroviridis
Allocebus trichotis
Alouatta belzebul
Alouatta caraya
Alouatta guariba
Alouatta palliata
Alouatta pigra
Alouatta sara
Alouatta seniculus
Aotus azarai
Aotus brumbacki
Aotus infulatus
Aotus lemurinus
Aotus nancymaae
Aotus nigriceps
Aotus trivirgatus
Aotus vociferans
Arctocebus calabarensis
Ateles belzebuth
Ateles fusciceps
Ateles geoffroyi
Ateles paniscus
Avahi laniger
Avahi occidentalis
Brachyteles arachnoides
Bunopithecus hoolock
Cacajao calvus
Cacajao melanocephalus
Callicebus donacophilus
Callicebus hoffmannsi
Callicebus moloch
Callicebus personatus
Callicebus torquatus
Callimico goeldii
Callithrix argentata
Callithrix humeralifera
Callithrix jacchus
Callithrix pygmaea
Cebus albifrons
Cebus apella
Cebus capucinus
Cebus olivaceus
Cercocebus agilis
Cercocebus galeritus
Cercocebus torquatus
Cercopithecus ascanius
Cercopithecus campbelli
Cercopithecus cephus
Cercopithecus diana
Cercopithecus erythrogaster
Cercopithecus erythrotis
Cercopithecus hamlyni
Cercopithecus lhoesti
Cercopithecus mitis
Cercopithecus mona
Cercopithecus neglectus
Cercopithecus nictitans
Cercopithecus petaurista
Cercopithecus pogonias
Cercopithecus preussi
Cercopithecus solatus
Cercopithecus wolfi
Cheirogaleus major
Cheirogaleus medius
Chiropotes satanas
Chlorocebus aethiops
Colobus angolensis
Colobus guereza
Colobus polykomos
Colobus satanas
Daubentonia madagascariensis
Erythrocebus patas
Eulemur coronatus
Eulemur fulvus fulvus
Eulemur macaco macaco
Eulemur mongoz
Eulemur rubriventer
Euoticus elegantulus
Galago alleni
Galago granti
Galago matschiei
Galago moholi
Galago senegalensis
Galagoides demidoff
Galagoides zanzibaricus
Gorilla gorilla gorilla
Hapalemur aureus
Hapalemur griseus
Hapalemur simus
Hylobates agilis
Hylobates klossii
Hylobates lar
Hylobates moloch
Hylobates muelleri
Hylobates pileatus
Indri indri
Lagothrix lagotricha
Lemur catta
Leontopithecus chrysomelas
Leontopithecus chrysopygus
Leontopithecus rosalia
Lepilemur dorsalis
Lepilemur edwardsi
Lepilemur leucopus
Lepilemur microdon
Lepilemur mustelinus
Lepilemur ruficaudatus
Lepilemur septentrionalis
Lophocebus albigena
Lophocebus aterrimus
Loris tardigradus
Macaca arctoides
Macaca assamensis
Macaca cyclopis
Macaca fascicularis
Macaca fuscata
Macaca hecki
Macaca maura
Macaca mulatta
Macaca nemestrina
Macaca nigra
Macaca ochreata
Macaca radiata
Macaca silenus
Macaca sinica
Macaca sylvanus
Macaca thibetana
Macaca tonkeana
Mandrillus leucophaeus
Mandrillus sphinx
Microcebus murinus
Microcebus rufus
Miopithecus talapoin
Mirza coquereli
Nasalis larvatus
Nomascus concolor
Nomascus gabriellae
Nomascus leucogenys
Nycticebus coucang
Nycticebus pygmaeus
Otolemur crassicaudatus
Otolemur garnettii
Pan paniscus
Pan troglodytes troglodytes
Papio anubis
Papio cynocephalus
Papio hamadryas
Papio papio
Papio ursinus
Perodicticus potto
Phaner furcifer
Piliocolobus badius
Piliocolobus kirkii
Pithecia irrorata
Pithecia pithecia
Pongo pygmaeus
Presbytis comata
Presbytis melalophos
Procolobus verus
Propithecus diadema
Propithecus tattersalli
Propithecus verreauxi
Pygathrix nemaeus
Rhinopithecus avunculus
Rhinopithecus brelichi
Rhinopithecus roxellana
Saguinus bicolor
Saguinus fuscicollis
Saguinus geoffroyi
Saguinus imperator
Saguinus leucopus
Saguinus midas
Saguinus mystax
Saguinus oedipus
Saguinus tripartitus
Saimiri boliviensis
Saimiri oerstedii
Saimiri sciureus
Saimiri ustus
Semnopithecus entellus
Symphalangus syndactylus
Tarsius bancanus
Tarsius dentatus
Tarsius syrichta
Theropithecus gelada
Trachypithecus auratus
Trachypithecus cristatus
Trachypithecus francoisi
Trachypithecus geei
Trachypithecus johnii
Trachypithecus obscurus
Trachypithecus phayrei
Trachypithecus pileatus
Trachypithecus vetulus
Varecia variegata variegata
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Balaenoptera brydei
Balaenoptera edeni
Balaenoptera borealis
Balaenoptera omurai
Balaenoptera musculus
Megaptera novaeangliae
Balaenoptera physalus
Eschrichtius robustus
Balaenoptera bonaerensis
Balaenoptera acutorostrata
Caperea marginata
Balaena mysticetus
Eubalaena australis
Eubalaena japonica
Eubalaena glacialis
Physeter catodon
Kogia sima
Kogia breviceps
Platanista minor
Platanista gangetica
Berardius bairdii
Berardius arnuxii
Tasmacetus shepherdi
Ziphius cavirostris
Hyperoodon ampullatus
Hyperoodon planifrons
Indopacetus pacificus
Mesoplodon bidens
Mesoplodon layardii
Mesoplodon carlhubbsi
Mesoplodon traversii
Mesoplodon bowdoini
Mesoplodon mirus
Mesoplodon ginkgodens
Mesoplodon europaeus
Mesoplodon hectori
Mesoplodon densirostris
Mesoplodon stejnegeri
Mesoplodon grayi
Mesoplodon peruvianus
Mesoplodon perrini
Lipotes vexillifer
Pontoporia blainvillei
Inia geoffrensis
Monodon monoceros
Delphinapterus leucas
Neophocaena phocaenoides
Phocoena phocoena
Phocoenoides dalli
Phocoena sinus
Phocoena spinipinnis
Phocoena dioptrica
Orcinus orca
Lagenorhynchus acutus
Lagenorhynchus albirostris
Lissodelphis borealis
Lissodelphis peronii
Lagenorhynchus obliquidens
Lagenorhynchus obscurus
Cephalorhynchus hectori
Cephalorhynchus commersonii
Cephalorhynchus eutropia
Cephalorhynchus heavisidii
Sagmatias australis
Sagmatias cruciger
Orcaella brevirostris
Steno bredanensis
Grampus griseus
Pseudorca crassidens
Feresa attenuata
Peponocephala electra
Globicephala macrorhynchus
Globicephala melas
Sotalia guianensis
Sotalia fluviatilis
Sousa chinensis
Stenella attenuata
Lagenodelphis hosei
Stenella longirostris
Delphinus tropicalis
Delphinus capensis
Delphinus delphis
Stenella frontalis
Stenella clymene
Stenella coeruleoalba
Tursiops truncatus
Tursiops aduncus
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Histrionicus histrionicus
Polysticta stelleri
Somateria spectabilis
Melanitta fusca
Melanitta nigra
Anas clypeata
Anas querquedula
Plegadis falcinellus
Threskiornis aethiopicus
Platalea leucorodia
Ixobrychus minutus
Podiceps nigricollis
Podiceps grisegena
Tachybaptus ruficollis
Cursorius cursor
Rhodostethia rosea
Larus canus
Larus ridibundus
Larus minutus
Rissa tridactyla
Xema sabini
Hydrophasianus chirurgus
Numenius phaeopus
Numenius arquata
Limosa lapponica
Limosa limosa
Gallinago gallinago
Scolopax rusticola
Phalaropus lobatus
Tringa ochropus
Tringa glareola
Tringa totanus
Tringa nebularia
Tringa erythropus
Calidris canutus
Limicola falcinellus
Philomachus pugnax
Calidris ruficollis
Calidris maritima
Calidris alpina
Calidris minutilla
Calidris melanotos
Calidris minuta
Arenaria interpres
Pluvialis apricaria
Pluvialis squatarola
Charadrius alexandrinus
Charadrius mongolus
Charadrius leschenaultii
Vanellus vanellus
Charadrius hiaticula
Charadrius dubius
Haematopus ostralegus
Recurvirostra avosetta
Burhinus oedicnemus
Pernis apivorus
Falco subbuteo
Falco vespertinus
Tephrodornis pondicerianus
Oriolus oriolus
Cissa chinensis
Lanius senator
Lanius collurio
Locustella naevia
Locustella luscinioides
Acrocephalus palustris
Acrocephalus scirpaceus
Acrocephalus schoenobaenus
Acrocephalus arundinaceus
Hippolais icterina
Sylvia nisoria
Sylvia hortensis
Sylvia curruca
Sylvia communis
Sylvia atricapilla
Sylvia borin
Panurus biarmicus
Turdus iliacus
Turdus torquatus
Turdus merula
Turdus philomelos
Turdus viscivorus
Muscicapa striata
Saxicola rubetra
Saxicola torquatus
Erithacus rubecula
Prunella modularis
Prunella collaris
Anthus campestris
Anthus trivialis
Anthus pratensis
Motacilla flava
Caprimulgus europaeus
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